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The Technique and Value of Project Teaching in 
General Science 
Raten K. Warxrins, University High School, 
Columbia, Missouri. 
CHAPTER III. 
METHOD USED IN CHECKING THE RESULTS OF PROJECT 
TEACHING IN GENERAL SCIENCE. 
Working Conpirions or ExprertMentTAL CLASSES AND 
Co-OPERATING SCHOOLS, 

In order to determine whether project teaching as described 
in the two preceding sections secures as good results with stu- 
dents in general science classes as traditional types of teaching, 
comparison of the results reached by two types of teaching 
situations is necessary. To make such a comparison valid it is 
essential to consider the possible effect of factors, other than the 
type of student activity and the difference in teacher's tech 
nique, that are active agents in modifying the results of school 
work. Such factors are: (i) the personality and training of 
the teacher, (2) the quantity and kind of laboratory equipment, 
(3) the text, (4) the library facilities, (5) the age, grade, and 
relative ability of the students (6) the size of classes, (7) the 
length and number of class periods, and (8) the amount of 
outside work required of students. 

No one teacher was responsible for the results secured by the 
project teaching in general science in the University High 
School. The original class of the spring-summer term of 192u 
was taught by Mr. E. A. Muench with the assistance of an in- 
experienced student teacher. Mr. Muench had just completed 
his college course with training in several elementary sciences 
but was not a science specialist. He had taught general science 
in the University High School during the previous regular 
session. His assistant was a senior in the School of Education, 
especially trained for work in chemistry although she had taken 
elementary courses in several of the special sciences. Measured 
results for this class do not appear in the tabulations presented 
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later in this study, but since the work done under the direction 
of these two teachers furnished the groundwork for the classes 
which followed they are included in this description. 

The 1920-21 class was taught at different times during the 
fall term by two practice teachers. Both of these teachers 
were seniors in the School of Education and both were especiallv 
trained in biology although they had taken elementary courses 
in physics and chemistry. Neither had had previous experience 
in teaching. Both were rated as mediocre teachers and were 
dissuaded from continuing with the class at the end of the fall 
term. At the beginning of the winter term this class was taken 
over by the science supervisor and taught by him for the re- 
mainder of the term. Owing to conflicts in the supervisor’s 
schedule the class time for this winter term was reduced from 
two fifty minute periods per day to one fifty minute period per 
day. 

During the regular session of 1921-1922 the class was 
taught by Mr. P. G. Buckles, who was science supervisor in 
the University High School during that year. Mr. Buckles 
was a man of wide teaching experience. He had been for a 
number of years superintendent of various schools in the state. 
He was a graduate of one of the state teachers colleges, and had 
training in various sciences but was not a specialist in any one 
field. He had never previously tried project teaching, and had 
not taught general science. 

During the regular session of 1922-23 the experimental class 
was taught by a practice teacher, a senior in the School of Edu- 
cation, who had had no previous teaching experience. She 
was better trained in biology, but had taken courses in physics 
and chemistry. 

The results secured during the sessions of 1920-21 and 
1921-22 as measured by the general science test*® tend to show 
that the teacher was not a major influence in the work done in 
the University High School, since the results shown were 
secured over a period of three years with five different 
teachers. *° 


The laboratory equipment available for the use of the general 





39 For a detailed description of the test and the measurement of classes 
see section 2 of this chapter and chapter IV. 
40 See Table XVI, page 413. 
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science classes in the University High School was essentially 
like that to be found in any small high school in the state. There 
was no special equipment for general science. Apparatus which 
was originally bought for physics, chemistry, biology, and physi- 
eal geography classes was all available for use in general science 
classes. This equipment consisted chiefly of two sets of old 
apparatus. One was the accumulation of the University Hi 
school through a period of fifteen years. During part of this 


eh 


time all of the physical science equipment was in disuse and 
had deteriorated rapidly. The other set of old apparatus was ac- 
quired from a military academy that had been discontinued. The 
state of repair of this set was much like the other although it con- 
tained a few good pieces that were not in the original set. To 
this old apparatus $500 worth of new apparatus was added dur- 
ing the winter term of 1921. Since then the materials con 
sumed have been replaced and a few new pieces bought but no 
large additions have been made. The tota! value of the science 
equipment in the University High School was in the spring of 
1922 about $1000. 

The only modifications in equipment made for carrying on 
project work in general science were in the purchase of a con- 
siderable body of raw materials and a work bench and tools. 
This raw material was secured in order to enable students to 
manufacture much of their own apparatus, and consisted of such 
things as wire of various kinds and sizes, sheet metals, asbestos, 
screws, bolts, nails, lumber, corks, many wide mouth bottles, 
mnch glass tubing chemicals, ete. The tools consisted of dupli- 
eates of the most frequently used wood working tools, two sol- 
dering sets, pliers of various sizes, metal shears, hack saws, and 
screw drivers. The work bench was equipped with two steel 
vises. The raw materials were replaced as soon as they were 
used up. 

In the experimental classes no books were used as texts. All 
the science books in the school library were moved to book 
shelves in the science room and were constantly available to 
classes in general science. This library contained most of the 
commonly used general science texts as well as frequently used 
texts in botany, zoology, chemistry, physics, geography, physical 


geography, elementary astronomy, bacteriology, physiology and 
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hygiene. In addition there were books on birds, wild animals, 
flowers, weeds, trees and insects. Books of the types of Har- 
pers Electricity Book for Boys and Keene’s Mechanics of the 
Household were also included. Altogether there were 200 vol- 
umes in this library with an estimated total value of $250. 
In addition there were many pamphlets and bulletins such as 
Farmers Bulletins and the publications of the Audubon Society. 

The membership of the experimental classes was limited to 
junior high school students, that is, students in 7th, 8th, and 
9th grades. The class of 1920-21 was made up of students in 
all three grades. The students in this class ranged in age from 
thirteen to twenty-two. Three students were twenty-two. Two 
of these were foreign students whose native tongue was Spanish, 
and whose control of English was very limited. The remainder 
of the class ranged in age from twelve to seventeen. The class 
of 1921-22 was almostly wholly a ninth grade class with a range 
in age from twelve to seventeen. The class of 1922-23 was a 
7th and 8th grade class with no 9th grade students. The range 
in age of this class was from twelve to fifteen. ” 

The relative ability of the students in all of these classes is 
shown by their scores on the Terman Group Test of Mental 
Ability given in Chapter IV.*? 

These classes were all of normal size. The class of 1920-21 
contained twenty-four students, that of 1921-22 twenty-three, 
and that of 1922-23, twenty-four. In other words, these classes 
were smal] enough to insure efficient work, and large enough to 
demonstrate that whatever worth while results were secured 
were not due to the smallness of the classes. 

All science work in the University High School is conducted 
on the basis of a double period daily. Any part of these double 
periods may be used for laboratory work, or, if the nature of the 
problem demands, for study, conference, or discussion. Class 
periods are normally fifty minutes in length. These double 
periods are therefore one hundred minutes in length. All of the 
experimental classes in general science followed this schedule ex- 
cept the class of 1920-21. This class met for double periods 
daily during the fall term, but only for fifty minute periods 





41 See page 412. 
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daily during the winter term. The total amount of time spent 
in class work by this class exceeded, however, the minimum of 
280 minutes per week required by the State Department of Edu- 
eation.** The total number of minutes required by the State 
Department would amount in thirty-six weeks to 10,080 min- 
utes. The general science class of 1920-21 spent a total of 
12,000 minutes in the class-room during a period of thirty-two 
weeks. 

Neither outside work nor home study was required of stu- 
dents in the general science classes under experiment. No 
lessons were assigned for preparation outside the class period. 
Many students voluntarily carried on projects outside of class, 
but this in no way took on the character of assigned lessons. 
All reading, study, laboratory work, ete. could be done during 
the 100 minute period. Work done outside of this period was 
entirely voluntary. The minimum amount of time given to 
general science by students was, therefore, 200 clock hours in 
1920-21 with a thirty-two week year, and 300 clock hours in 
1921-22 and 1922-23 with a thirty-six week year. 

The schools from which general science classes were chosen 
for comparison with the experimental classes were selected at 
random, chiefly on the basis of availability. | Schools were 
chosen whose superintendents or science teachers were ready 
and willing to co-operate in the experiment. The schools for 
the second series (1922-23) were, in addition, selected because 
of geographical convenience,—the larger schools within a radius 
of forty miles from Columbia. All were first class fully acere- 
dited high schoools, measuring up to the standards established 
by the State Department of Education. All were members of 
the North Central Association except schools, A, B, and E in 
the first series (1920-21). 

Since these schools were all first class high schools all gen- 
eral science teachers, except the teacher in school A, where 
general science was taught in the eighth grade, were required 
to meet the following standards: “In second and first class high 





43 “Course of Study—Missouri High Schools,’”’ 1919, p. 66, sec. 2. 
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schools the minimum requirements in college hours have been 
SE EC cca koe Renee Case eanekene ets General 
Science 1742 hours in Physical and Biological Sciences with a 
major of not less than 74% hours in one Science, and not less 
than 5 hours in each of two others; .............. we Tne 
general science teachers in all of these schools, except in school 
A, were college graduates. School A was surveyed in 1920 by 
the department of school administration of the.University of 
Missouri. The 8th grade teacher, where general science was 
taught in this school, was unanimously rated by the group of 
surveyors as the most efficient teacher in the system. In the 
ten schools there were twelve general science teachers. The 
range in previous teaching experience was from one to thirteen 
years. One teacher in school F had only one year’s previous 
experience. The amount of teaching experience of these 
twelve teachers is shown in Table III. 


Tasie ITI. 


TEACHING EXPERIENCE OF TEACHERS IN CO-OPERATING 


ScHOOLs, 


Years’ Experience Years’ Experience 
School of Teachers School of Teachers 
RD. 5. diet Gy kaha ee wi ce a 8 Ge Séwaade ceciendale x wane mene 6 
i aie alto atic a Seas ate tae lati ha alienate 5 ee re er eee 8 and 3 
a. Géstwnwnwedeesieenenenesc ue 6 Widnes oa ubu desea ein eenwene 3 
Me wbssenece dekeern cena 13 Ee -Givatenmaveneeneacee 12 and 6 
ey alia  Watend a weietacnterdlaeetiaia nl eee 1 ER. asameen btwn se enhneweeennda 2 


From the data in this table and the statements above it is 
evident that no difference is to be expected in results because 
of the training and experience of the teachers carrying on the 
two types of work. With five different teachers conducting the 
experimental work during a period of three years it seems un- 
likely that any individual teacher’s personality was a very large 
factor in determining the results. This factor would seem also 
to be minimized in the results obtained from the traditional 
work where twelve different teachers in ten different schools 
were involved. 





44 “Course of Study—Missouri High Schools,’’ 1919, p. 66, sec. 2 





f 





Prosect TracuiIne 393 


The condition of the ten co-operating schools with respect vo 
science equipment was quite similar to that of the University 
High School. In only two of the schools was any general 
science equipment listed in the report of the state high school 
inspector for 1920-21. In school X,. $50 worth of general 
science equipment was listed, and in school Z, $150 worth. In 
all of these schools, however, all of the science equipment, 
including agricultural equipment, was available for general 
science classes. Table IV shows the value of laboratory equip- 
ment in all of the schools. 


Tasre LV. 


VALUE or LaBoraTory EquieMEntT IN Co-orPERATING SCHOOLS, 


Value of Value of Science and 

School Science Equipment Agricultural Equipment 
BE it se di id prcalal ie Sim bn aie $ 350.00 $ 725.00 
De ticu un awit ain be wane Re 1,375.00 1,875.00 
Et Satwibss bes tieandkenns Ween 1,415.00 1,690.00 
ON sai il cin Ge aie a ae ia tol 200.00 285.00 
Oe paces ka sae aerate ae 550.00 850.00 
iD souus es ieeg bee be be oe 1,260.00 1,477.00 
a cutspceedsesaneeuae cece 1,775.00 1,925.00 
a. “eins kad we baw bik wae Cla at 1,050.00 1,150.00 
Stab sibeaee hens ae ee eee awe 1,478.00 1,653.00 
sci ei a eel ho Ae ee 1,400.00 2,300.00 
ce aacneeee sGeenewce 1,000.00 1,000.00 


Only one of these schools, E, is noticeably lacking in equipment. 
Most of them have more valuable equipment than the University 
High School. 

In all of the co-operating high schools text-books were used. 
Some variations in results in these schools may be due to the 
use of texts of varying value. However, no text was used in 
the experimental classes, and any advantages growing out of the 
use of a text lie wholly on the side of the schools doing the tra- 
ditional type of work. 

In the matter of library facilities the classes in the Univer- 
sity High School had a decided advantage. The use of refer- 
ence books, is, however, inherent in the system used by the ex- 
perimental classes and any peculiar advantage growing out of 
the additional library facilities should be incorporated in the 
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final results and not separable from them. Following is a 


comparison of the library facilities in science of the schools 
investigated : 
Taste V. 


Liprary Facrinitres 1x Scrence or Co-operatine Scuoots. 


Number of Science Number of 

School Booksin Library Value Agriculture Books Value 
ik -Stwatk ee enaetenae 40 $35.00 175 $180.00 
 ntheakneteanctas ? ? 60 90.00 
ET times kd ok Saeed 70 90.00 35 32.00 
eer 80 80.00 20 40.00 
i cckeeneeepedewree 150 100.00 150 225.00 
ree 50 68.00 46 60.00 
a Save cwemansen mal 200 185.00 100 100.00 
DE ci ten eewewakake 90 80.00 90 90.00 
7 dacveeekasabawes 171 100.00 40 50.00 
De sacked ath ocean 100 125.00 200 125.00 
i ae oe auwseeus 200 250.00 


The students in the ten co-operating schools were with few 
exceptions 9th grade students. There was one general excep- 
tion to this rule. All the students in general science class in 
school A were in the 8th grade. The age range for all schools 
was normal for the grade. The relative mental ability of the 
students in all the co-operating schools in shown in the tabula- 
tions in chapter IV. As a whole the students doing the tra- 
ditional type of work were more mature than the students in 
the experimental classes. In every case the median intelli- 
gence scores for the classes in the University High School were 
lower than those of the classes in the co-operating schools.*® 

The general science classes in the schools used for comparison 
ranged in size from one of fifteen in school Y to one of thirty 
in school Z. No classes contained more than thirty students 
and all were, therefore within the limits set by the State Depart- 
ment of Education. 

All of the high schools doing the traditional type of work 
followed the typical science schedule of three single recitation 
periods per week and two double laboratory periods per week. 
The minimum length of the class period was forty minutes. 





45 Page 411. 
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With the forty minute period this schedule reached the mini- 
mum of 280 minutes per week established by the State Depart- 
ment. In school A where general science was taught in the 8th 
grade one forty minute period daily was devoted to class work 
with irregular laboratory work at other times. In all of the 
schools most of the recitation periods were taken up in reciting 
upon the text-book material. The double laboratory periods 
were used either for individual laboratory work or for demon- 
stration by the teacher. In all schools outside preparation of 
lessons was required. Assuming one hour per day as a mini- 
mum of preparation for high school students the time spent on 
general science per week in the co-operating schools would 
amount to nine and two thirds hours as compared to a minimum 
of eight and one third hours per week for students in the Uni- 
versity High School. Table VII shows the minimum amounts 
of time spent on general science in the co-operating schools. 

Data concerning the conditions in the co-operating schools 
were secured from direct observation and interviews with 
the general science teachers, from a questionnaire sent to all 
the general science teachers and from the reports of the state 
high school inspector filed in the Registrar’s office at the Uni- 
versity of Missouri. 


Taste VI. 


Amount or Troe Srent 1x GENERAL Scrence WorxK IN 
Co-oPERATING ScCHOOLs. 


Total min. 
Number of Total Amount of time 
Length of laboratory time in preparation spenton 
class period periods classroom per required per gen. scl. 
School minutes per week weekinmin. dayinmin, per week 
i Ath ekhaue kee 40 irreg. 200+ 60 500+ 
Oe beets keane 40 2 280 60 580 
Fs peace ks on 45 2 315 60 615 
EE re 40 2 280 45 505 
 shabackeand eae 40 2 280 60 580 
_ Re ee 45 2 315 60 615 
. saree 40 2 280 60 580 
Daas wok eee 45 2 315 60 615 
aces ee 45 2 315 60 615 
De ismekob aes sae 40 2 280 60 580 


w. Mi BG. ssave OO varying 500 0 500 
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From the preceding summary of the factors influencing the 
work done in both the University High School and in the co- 
operating schools it seems that the conditions surrounding the 
classes doing the two types of work are sufficiently similar to 
make a valid comparison of the results of the two kinds of 
school activity under consideration if the means of measurement 
devised is at all sound. 

2. Means or Measurtne Resvvts. 

To get at the value of project teaching a compariscn was 
made of the work of the classes selected for experiment with 
that of similar classes in other schools where the traditional 
type of activitiy was carried on. To make this comparison it 
Was necessary to devise some means of measuring the results 
secured by the two types of school activity. At the time the 
experimental work was begun in the University High School 
no usable general science test had been published. It was, 
therefore, necessary to invent some such device in order to carry 
out this study. Accordingly in the fall of 1920 the test given 
on pages 68-72 was constructed. 

In order to be fair to schools using various text-books the 
content of the test was determined by a topical analysis of 
eight commonly used general science text-books. | Only those 
topics were included in the test that were common to seven out 
of eight of these books. Within the ranges of these topics the 
selection of the material for the test was purely arbitrary. 

The folowing texts were used in this analysis: Barber, F. D. 
et al., First Course in General Science; Caldwell, O. W. and 
Eikenberry, W. L., General Science; Clark, Bertha, An Intro- 
duction to Science; Hodgdon, D. R., Elementary General 
Science; Smith, W. P. and Jewett, E. G., Introduction to the 
Study of Science; Trafton, G. H., Science of the Home and 
Community ; Van Buskirk, E. F. and Smith, E. L., The Science 
of Everyday Iafe; Snyder, W. H., Everyday Science. These 
books were selected because of availability, common use, and 
comparative recency of publication. The dates of publication 
range from 1915 to 1920. The table of contents of Trafton’s 
Science of the Home and Community was used as the original 
basis of classification with some slight modifications in termin- 
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ology to reconcile titles with those of other books in which ob- 
viously the same materials were treated. The topics from the 
other books were added as the tabulation progressed. If the 
topics in the category used did not appear in the table of con- 
tents of a particular book the index was used to determine 
whether or not the topics were treated. If similay materia 
was found to be presented as a separate topic it was included 
in the tabulation following the title of the books under con- 
sideration. Finally the whole series of texts was reviewed by 
scanning every topic treated, using the topic headings as guides. 

Fifty-six large topics were presented by some or all of these 
eight texts. Of these fifty-six large topics twelve were found 
to be common to at least seven out of the eight texts analyzed. 
These twelve topics are: heating the home, ventilating the home, 
lighting the home, water supply and the properties of water, 
foods and diet, household appliances, electricity and magnetism, 
disease prevention, weather and its prediction, micro-organisms, 
simple machines, air and its properties. All of the questions 
and exercises of the general science test, except number twenty- 
six, deal with subject-matter included within these twelve 
topics. Number twenty-six was designed to determine acquaint- 
ance with the names of foremost scientists. This question was 
included on the assumption that students who were reasonably 
familiar with the subject-matter of science should be familiar 
with the names of the great workers in the field, 

After the test was constructed on the basis just described an 
analysis was made to determine to what extent it measures 
results in terms of commonly accepted general science aims. 
This analysis shows that the test measures results chiefly in 
terms of the two general aims, the acquisition of a fund of 
information about nature and science (aim C) and the securing 
of an understanding and control of everyday environment (aim 
D), upon which general science teachers are in fair agreement 
as is shown in Chapter I, section 4. 

The following analysis of the test by questions will show to 
what extent it measures results in terms of the two aims: 
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Taste VII. 


CoMPARISON OF QurEsTIONS IN GENERAL Science Test wit 
Arms ror Treacuing GENERAL SCIENCE. 


Question Aim Question Aim 
Number Measured** Number Measured 
DD Satie Srsatle aca toa aah De Sine 6s aed ewe wae C and D 
_ eer Mivenetesen. ae ey ae C and D 
S: Gaweacan ee C and D eee eeecbsmee ae C and D 
S sssaue beesenseedios D a ee ee ee D 
errr areca os Pe Rv ee ere ean C and D 
6 coeeecee eocece D Bs cnet hatha ke 64 ee Cc 
oe prey ee ‘ D Dl ni thick eneok een am C 
S caneiswaesacas bine D ee Aeieaen slateim amas C 
Siisthaekes aga bees C and D __ Sree AP Pee C and D 
Oe acvnwvonwee,e ame giant C and D PRP Pee oe eee C and D 
OD avanecerdesansans C and D aD <ckndkcebaenaansa ee C 
ECO ECT Orr er C and D SO tot inp secs ws ahead naa C and D 
Se os dacmeahadenatanns C and D OD eticarkuswesanens on 


From this tabulation it will be observed that twenty out of 
twenty-seven questions measure results in terms of aim, C, and 
that eighteen out of twenty-seven measure results in terms of 
aim, D. Thirteen, or approximately 50%, of all the questions 
measure both aims. Only two questions, numbers five and 
twenty-seven, measure neither of these two aims. Number 
five tests ability to use a general science index, and number 
twenty-seven ability to read general science subject matter. 

It is obvious that the test is also in some degree a measure 
of other factors. Problem solving and reflective thinking are 
required in working out answers to some of the questions, for 
example, numbers 2, 4, 10, and 23. Some questions par- 
tially test ability to do laboratory and experimental work, e. g., 
numbers 2, 3, 10, 22, and 23. 

Additional evidence concerning the validity of the test is 
furnished by a comparison of the subject-matter with the study 
of C. M. Howe.** Howe included in his questionnaire to gen- 
eral science teachers_a long list of topics which might possibly 
be included in a course in general science. He asked that 
each teacher mark “F” those topics considered as fundamental, 
and “S” those considered as valuable supplementary topics. 





46 C and D are used here to refer to the two aims in order to be con- 
sistent with the key on page 253. 


47 See pages 254-255. 
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Eighty teachers replied to this questionnaire. The topics 
were ranked according to the number of times each was marked 
as fundamental. ‘Twenty-two topics were marked as funda- 
mental by more than 50% of the teachers replying. In Table 
VIII are shown these twenty-two fundamental topics, and oppo- 
site each the numbers of the questions in the general science test 
dealing with that topic. 


Taste VIII. 


CoMPARISON OF THE GENERAL Scrence Test witH Howr’s 


“FUNDAMENTAL Topics,” 


Frequency 
from Howe's Test 
Topic Questionnaire Questions 
1. Water, physical properties, mechanics of liquids 73 9, 10 
2. Air, chemical composition and combustion ...... 71 1,3 
3. Air, physical properties and mechanics of gases 69 3, 4, 20 
DS EE Nuch Sehbe nti eevnsesecencenseeseeet 63 3, 4,5 
ee OO OE i cvecncsoeneenceanteeee 62 6, 7, 8,9 
6. Water supply and purification ..............6.. 60 11,12 
ee a een oe eaeee Oe awe 59 19, 20 
8.. Bacteria, yeasts and molds ...........scceccees 58 16,17, 18 
i sw cacesseeceveesaseses 57 13, 14,15, 27 
ee ID UN PGE bcc eccccccccccccccecesnce 56 1 
SE. BEFITS GRE SRMIGREIOM 200 ccccccccccccccescvecs 55 2, 4, 6, 8, 
16, 17,18 
12. Water, chemical properties ...........seeeeeees 55 11,12 
13. Plant life, elementary biology ..........+..+++: 50 
14. Everyday chemistry ......ccccccccesccccecceces 49 1,2,11,12 
15. Simple machines ......ccccccsscccccccccccccecs 48 21, 22 
16. Force, power, CMergy ..-.-cecececececccsesceces 47 
17. Animal life, elementary zoology .........+.+++++ 46 
18. Systems of measurement ......-seeeeeeeeeeenee 43 
19. Acids, bases and Salts .....-.eceeeceseccesseese 43 
20. Elements, compounds, mixtures .........++ee005 42 1,12 
21. Density, specific gravity, buoyancy .........++.- 42 9, 20 
22. Electricity and magnetism ........++eeeeeeeeee 41 23, 24, 25 


According to this table all but five of Howe’s “fundamental 
topics” are covered by questions or exercises in the general 
science test. Sixteen are covered by more than one. In 
addition the “fundamental topics” having the greatest fre- 
quency, the first twelve, receive the greatest emphasis in the 
test. 

From the three sets of evidence presented it seems that the 
test used is a fair measure in so far as the actual subject-matter 
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content and the current aims of general science courses are 
concerned. 

To get a further idea of the validity of the test, correlations 
were made between the teacher’s rating and the scores on the 
general science test for students in the general science class in 
the University High School for 1921-22 and for the students 
in the general science classes in schools C, E, F, and G. In the 
University High School the teacher’s ratings were made before 
the test was given. In the other schools the ratings were made 
before the test scores were reported to the teachers. The 
Pearson product-moment formula was used in calculating ali 
correlations. 

Correlations were found to be as follows: U. H. 8S. 1921-22, 
0.72; school C, 0.56; school E, 0.39; school F, 0.75; school G, 
0.56. The probable errors were, in corresponding order, 0.07, 
0.07, 0.06, 0.06, 0.07. 

Taken together these five correlations show a substantial 
correlation between scores on the general science test and 
teacher’s grades in general science. McCall says that “when 
ris 0 to +.4 correlation is low, or +.4. to +.7 correlation is 
substantial, or ++.7 to +1.0 correlation is high.”** Assuming 
the validity of teachers’ grades it seems, therefore, safe to 
assume that the test is a fairly reliable measure of students’ 
control of general science subject-matter. 

In order to determine the reliability of the test it was given 
to two groups of thirty-seven and thirty-eight high school stu- 
dents who were not included in the study of results, and who 
had not taken the test previously. After intervals of one and 
two weeks the test was repeated with the same group of students. 
The correlations between these two sets of scores were then 
determined. These correlations were found to be 0.62 and 
0.62.49 This indicates that the test is in some degree a measure 
at least that his 
response to it is not merely a matter of chance. 


of a student’s general science information, 





The relative weighting of the various exercises and questions 








48 McCall, W. A., “How to Measure,” pp. 392, 393. 





49 McCall says, on p. 396 of “How to Measure,” “.......... the range of 
self-correlation for most standard tests is about .5 to about .9 ni 





Prosrect TEACHING 401 


in the test was entirely arbitrary. No attempt was made to 
assign values on the basis of relative difficulty. Neither did 
relative worth greatly influence the assigning of scores. Con- 
venience in scoring had more influence than any other single 
factor. Originally a value of ten was given to all questions. 
Later, to make the number of incorrect answers balance the 
number of right answers, numerous changes were made. In 
general a value of two was assigned to the sub-parts of ques- 
tions, but there are exceptions where this value would greatly 
increase or decrease the total value of a particular question. 

In general the position taken by the writer in regard to weight- 
ing is that the test was used for the purpose of comparing class- 
es, and therefore the weighting of individual questions made 
little difference so long as the test as a whole and the arbitrary 
values assigned to questions remained constant throughout the 
experiment. It will be observed that the test can be scored 
quite mechanically and that the judgment of the scorer is prac- 
tically eliminated. As long as this is true the test may serve 
as a means of comparing different types of work. 

The test as it was used in this study is shown on the following 
pages. 


GENERAL SCIENCE TEST. 


1. Check (x) in the following list the substance in the air that is 
necessary for burning. 


Carbon Dioxide Oxygen Argon 
Nitrogen Hydrogen Water vapor 


2. Check (x) in the following list of equipment the material neces- 
sary to perform an experiment to prove that carbon dioxide is 
given off in breathing. 


3 ft. of glass tubing 

1 bunsen burner 

1 wide-mouth bottle 

1 2-hole rubber stopper 

2 tablespoons of lime water 


short piece of glass tubing 
oz. marble chips 

small beaker 

oz. hydrochloric acid 


wor Oe 
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3. Below is a diagram of a closed box containing a candle. Where 
would you make openings to keep the candle burning? Indicate 
the places for openings by making circles in the diagram. 








‘ 
‘ 
. 
we 
H 
o— 














4. Below is the floor plan of a room heated by a stove. How would 
you regulate the windows to secure good ventilation? Describe 
the windows by number. 








= = 
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Door 








5. Check (x) in the following list the words that you would look for 
in the index of a General Science book in order to get help in 
solving a ventilation problem. 


Yeast Oxygen Bunsen Burner 
Water Vapor Lungs Furnace 
Ventilation Humidity Electricity 
Temperature House Heating Eclipse 
Photography Heat Dust 

Nitrogen Germs Cyclone 

Air Antiseptic Calorie 
Airplane Bacteria Caustic 
Alcohol Balloons Carbon dioxide 
Alimentary Canal Breathing Convection 


6. Check (x) in the following list the fact that will make the 
sentence true. 
In reading the light on the book should come from— 


Directly in front Over the right shoulder 
Directly behind The right 
Over the left shoulder The left 


7. Check (x) in the following list the type of lamp that will make 
the most light at the lowest cost. 
Carbon filament lamp. 
Tungsten lamp 
Nitrogen filled lamp 
8. Check (x) in the following list the colors that make good colors 
for lamp shades. 
Blue Green Pink 
Red Yellow Orange 





10. 


11, 


13. 


14. 


15. 


16. 


17. 
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Check (x) the facts in the following group that will make the 
sentence true. 
The water in a hot-water tank circulates in the tank because— 
Hot water expands when heated. 
Hot water is lighter than cold. 
The steam pushes the water up. 
The water is pushed up by air pressure. 


Check (x) in the following list of equipment the materials that 
you would need to set up and operate a siphon. 


2 ft. of glass tubing 2 battery jars 

1 air pump 1 file 

3 ft. of rubber tubing 1 Bunsen burner 

3 2-hole hubber stoppers 1 wide-mouth bottle 


Check (x) the facts in the following group that will make the 
statements true. 
Hard water is caused by— 
Organic matter in the water. 
Soot from the roof. 
Lime and magnesia in the water. 
Rust from the pump. 


Check (x) in the following list the substances that may be used 
to soften hard water. 


Lime Charchoal Washing soda 
Soap Ammonia Lye 
Sulphur Blueing 

Check (x) the foods in the following list that are largely starch. 
Potatoes Lettuce White of egg 
Crackers Bread Cheese 


Check (x) the foods in the following list that will help the body 
most in building tissue. 


Potatoes Milk Cheese 
Lean meat Eggs Butter 
Candy Green beans 


Check (x) the foods in the following list that will make fat. 


Candy Oranges Butter 
Sugar Spinach Green beans 


Check (x) in the following list the things that will check the 
growth of bacteria. 


Boiling Sulphur 

Sunlight Carbolie acid solution 
Darkness High oven temperature 
Room temperature Turpentine 

Water Alcohol 


If a typhoid fever epidemic should break out in your community, 
how could you make the water safe to drink in your home? 
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18. 


19. 


20. 


21. 


22. 


24. 
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Check (x) in the following list the places where bacteria are apt 
to grow rapidly. 


Milk bottles left without Clothing that has been 
washing ironed 

Crowded picture shows Finger tips 

Specimens in alcohol Dark rooms 

Dishes that are scalded Clean sunny rooms 


Check (x) in the following list the facts that would help in pre- 
dicting the weather. 

The barometric pressure at all weather stations. 

The direction of the wind. 

The condition of the fur of wild animals. 

The phase of the moon. 

The location of mountain ranges. 

The prediction of the last almanac. 


Check (x) in the following list all the facts that will make the 
sentence true. 
A low barometer is caused by— 
Increased atmospheric pressure. 
An increase in the amount of water in the air. 
Low altitude. 
High altitude. 
A decrease in the amount of water vapor in the air. 
Decreased atmospheric pressure, 


Check (x) in the following list the machines that depend upon 
levers for their efficiency. 


Block and tackle Pump handle Stairway 
Typewriter Wagon wheel Scissors 
Tack lifter Screw 


Check (x) in the following list of equipment the materials needed 
to find out mechanical advantages of a block and tackle. 





1 vernier calipers ~~ 1 platform balance 

1 yard stick 1 block with 2 pulleys 
1 block with 3 pulleys 1 set of weights 

1 ball of twine 1 board 3 ft. x 6 in. 


Check (x) in the following list of equipment the materials neces- 
sary for making an electro-magnet. 


1 bar magnet 1 bell armature 
30 ft. No. 30 insulated copper 2 ft. glass tubing 
wire 1 meter stick 
1 pair pliers 1 Bunsen burner 

1 soldering set 1 file 


1 iron bolt 4%4x2% in. 


/ = 


Fill in the blanks in the following sentence so that the meaning 
will be complete and the sentence true. 


When a coil of wire is.........ccceee. Ee a ee ee field, 
Os castcnaeeneusen saaaw ewan current is produced. When an 
Sith tomes = haamene is sent through a coil of wire suspended 


OE: Be ncusscanadsckesawsanwa field, the coil will turn. 
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25. Check (x) in the following list the statements that will make 
the sentence true. 


To make an electric grill that will heat quickly— 


Small wire should be used. 

Large wire should be used. 

A short length of wire should be used. 
A long strip of wire should be used. 
Copper wire should be used. 
Nickel-chrome steel wire should be used. 


26. Check (x) in the following list the names of the great scientists. 
Kant Washington Newton Pasteur 
Galileo Rumford Darwin Curie 
Gladstone Boone Clemenceau Irving 
Mendel Einstein Archimedes Ohm 
Longfellow Emerson Webster Socrates 


27. Read this paragraph and then write the answers to the questions 
below. Read the paragraph again if necessary. 

“The number of calories required during a day by a person 
depends upon weight, activity, and age. The larger a person, the 
more food he needs, if weight is due to tissue and not to excessive 
fat. The number of calories depends very largely on the activity 
of the person. It increases rapidly as the work becomes more 
severe. Exercise is often classified into four groups: light, mod- 
erate, active, and severe. Men of sedentary occupations, such as 
teachers and bookkeepers, take light exercise; mail carriers and 
carpenters, moderate exercise; soldiers and lumbermen, severe 
exercise. Women usually require fewer calories than men because 
they weigh less and perform less vigorous work.” 

1. What is the relation between size and food requirement? 

2. Upon what does the number of calories that an individual 
MOOG GEPOMAT .nccccccccecccccccvcccsccces ocecosesocsesses ° 
3. Into what four groups is exercise usually classified? 
4. Why do women require fewer calories than men? 
5. What classes of people engage in sedentary occupations? 
6. Write Yes in the margin before each of the following state- 
ments that are true, according to the paragraph above. 
Write No before those that are not true. 
Men require fewer calories than women, 
Soldiers and lumbermen take severe exercise. 
The number of calories needed depends largely upon 
muscular activity. 
The number of calories needed does not change with age. 


The objectivity of the test may be judged by the following 
directions for administering and scoring: 
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DIRECTIONS FOR GIVING GENERAL SCIENCE TEST. 


Read to Students: 

Do not turn these papers over until you are told to do so. When 
I say “Begin,” turn over the papers and fill in the blanks at the top 
of the page, telling your name, age, grade, name of your school, name 
of the town in which you live, the date, and whether you are a boy 
or girl. Do nothing else until I say “Go.” 

This test is to see how much you know about general science. 
Your score will not affect your grade. Do your best, however, so that 
your school will show up well in comparison with other schools in 
the state. Be sure that you do not see your neighbor’s work. 

Do exactly what the directions at the beginning of each exercise 
tell you to do. Where questions are asked, write the answer below 
the question. Go straight through the test. You will have the whole 
class period to finish if necessary. 

When I say “Stop,” everyone must stop. 


To the Teacher: 


Distribute papers face down. See that each student is provided 
with a pencil. 

Repeat the first paragraph of the instructions above if necessary. 

One class period of forty minutes should provide for sufficient time 
for everyone to finish the test. Allow students as much time as they 
need within this limit. 

Answer the questions of students about what to do, e.g., check 
in left-hand margin, write out the answer, fill in the blank spaces, ete. 
Give no hints as to answers to questions. 

Please check (x) on the attached sheet the books that you have 
in your library that are available for students in general science. 

Return all copies ot the test, unused as well as used. It is im- 
portant that every test sent out be returned. 

Sample copies of the test for teachers and superintendents will 
be furnished gladly when the entire experiment is finished. 

The method of scoring the test, together with the maximum num- 
ber of points for each exercise, is shown in detail in the following 
instruction sheet: 


DIRECTIONS FOR SCORING GENERAL SCIENCE TEST. 


The maximum score is 247. 
Any clear method of indicating the answer will be accepted. 


Exercise Method of Scoring Possible Value 
2. Bore LIGNE OF WEONE 206cccccsccsccecees cocece 10 or 0 
2. Score right or wrong ............. ceccccces ee 10 or 0 


3. ONG TA OE WOE vn v.00v 0 55020608 00 0ssnen 10 or 0 








Ps fF Ff 


10. 
11. 


12. 


13. 


14, 


15. 


16. 


17. 
18. 


19. 


20. 
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Score right or Wrong ......cccccccccccccccces 10 or 0 
1 for each correct, —1 for incorrect.......... 15 to —15 
Score right Or Wrong ......cccccccsccccscvees 10 or 0 
Score right OF WFONE ..cccccccccccccccccccccs 10 or 0 
2 for each correct, —2 for incorrect... ...... 6, 4, 2, 0 
—8, —4, --6 

4 for each correct, —4 for incorrect.......... 8, 4,0,—8,—4 
Score right Or Wrong ...cccccccccsccccccccces 10 or 0 
Soore right OF WFOMG ...ccccccccsccccccccccce 10 or 0 
2 for each correct, —2 for incorrect........ 64246 
—8, —6, —4, —2 

2 for each correct, —2 for incorrect........ 6, 4, 2, 0, 
—, —4, —6 

2 for each correct, —2 for incorrect........ 8, 6, 4, 2, 0, 


—2, —4, —6, —8 


2 for each correct, —2 for incorrect........ 6, 4, 2, 0, 
—f, —4, —¢, 
2 for each correct, —2 for incorrect...... 10, 8, 6, 4, 2, 0, 


—8, —4, —6, —8, —10 


Boore Fight OF WOME ...ccccsccccccccsccece 10 or 0 

2 for each correct, —2 for incorrect........ 8, 6, 4, 2, 0, 

—3, —4, —6, —8 

2 for each correct, —2 for incorrect........ 6, 4, 2, 0, 

—8,—4, —6 

2 for each correct, —2 for incorrect........ 6, 4, 3, 0, 

=f, ——f, <n§ 

Score right OF WrONg ....ccccccscccececcccs 10 or 0 

OD THES OP WTO onkecccccctc ccccccvses 10 or 0 

Se Se OO WE vec dtavsecccusccciseses 10 or 0 
2 for each blank correctly filled, “electric 

current” counted as one word.........+++.. 10, 8, 6, 4, 2, 0 

2 for each correct, —2 for incorrect........ 6, 4, 2, 0, 

—2, —4, —6 

1 for each correct, —1 for incorrect........ 10 to —10 
3 for each correct answer, 1 or 2 for partly 


ee a 18 to 0 


A key was used in all scoring, and papers were marked 
according to the key rather than according to the scorer’s 
judgment. 





CHAPTER IV 


COMPARATIVE RESULTS OF PROJECT TEACHING AND THE 
TRADITIONAL TYPE OF TEACHING IN 
GENERAL SCIENCE. 


The general science test described in the preceding section 
was given to the general science class in the University High 
School in the fall of 1920 and again in the spring of 1921. In 
the spring of the same year it was given to the classes in two 
other schools, A and J. During the school year of 1921-22 the 
test was given to the general science classes in the University 
High School, and to the classes in eight co-operating schools. 
The Terman Group Test of Mental Ability. Form A, was 
also given to all of these classes except to those in school J. 
The data for this school are therefore not used in this study, 
Tests in 1921-22 were given in the fall and spring in the ex- 
perimental class and in schools B, C, D, and H. In the other 
four schools only the spring test was given, since it was not pos- 
sible to engage their co-operation early enough to secure fall 
scores. Later, the data for schools D and H were discarded be- 
couse of the smallness of the classes. The tests in the University 
High School and in school A in 1920-21 were given by a trained 
investigator. All tests given during the school year of 1921-22 
were given by the science teachers in the various schools. The 
directions followed by these teachers are given on pages 73 in 
the preceding section. 

Since it was found necessary to discard the data for schools 
D and H, the data showing comparative growth of the students 
carrying on the two types of work were considered insufficient. 
Therefore, to supplement the data secured during t’ . school 
years of 1920-21 and 1921-22 a new set of tests was given in 
1922-23 to the class in the University High School and to four- 
teen classes in schools W, X, Y, and Z, a total of 368 students. 
Two general science tests were given to all of these classes, one 
during the last two weeks in September, and a second during 
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the last two weeks of January. All of these tests were given 
by a single trained investigator. The Terman Group Test of 
Mental Ability, Form A, was also given to these classes. 

Table IX*° presents a summary of the median spring scores 
for the schools tested during 1920-21 and 1921-22. The fifth 
column in the table gives a group achievement ratio, which is 
obtained by dividing the median general science score for each 
class by the median intelligence score for the same class. This 
is not a scientific achievment quotient such as is used for con- 
paring individuals, but a simple means of comparing the work 
of several classes with varying intelligence. 

Table X°! shows the comparative growth of four classes, in 
two of which project teaching was carried on, and in two tra- 
ditional text-recitation-laboratory work, The mean growth in 
column five is secured by subtracting the scores of each indi- 
vidual for the fall test from the corresponding scores for the 
spring test and finding the arithmetical mean of these differ- 
ences. The growth for the school year is computed by dividing 
the mean growth (column five) by the time between tests, in 
months, and multiplying by nine. This procedure assumes 
that growth was uniform throughout the year. Although the 
validity of this assumption may be questioned, it is at least as 
valid for one school as for another since all were treated alike. 
A growth ratio for the group is presented in column eight. 
This ratio is secured by dividing the mean year’s growth for 
each class by the mean intelligence score of the class. 

The use of this growth ratio is based on the assumption that 
a high intelligence score is indicative of ability which should 
enable the student to secure general science information more 
readily and therefore make a high score on the general science 
test; and that regardless of the relation of intelligence scores to 
chronological ages a high intelligence score should, in general, 
indicate ability to make a high general science score. This 
assumption is supported by the following correlations between 





50 Page 411. 
51 Page 411. 
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the intelligence scores and the fall general science scores of the 
students in seven classes elected at random from those tested: 


Class P. E. 
ee rrr rr rer errr rr 40 12 
, 2 Sere rer eee 57 -10 
Sic i.  secnas Moen san ek maememel 51 .10 
Me Eee +enadaddwssdawaeed eae .66 .08 
ee Ser eee ee .84 .05 
ST ee re 51 10 
Si. Ss A ROMER vce ccodececns 72 .08 


Table XI°? presents a summary of the comparative growths 
in general science of the fourteen classes in schools W, X, Y, 
and Z, and the three experimental classes in the University 
High School. The same method of tabulation and computation 
that is used in Table X, page 411, is used for this table. 

Table XII** presents a summary of the growth ratios of all 
classes for which growth ratios were secured. This table is 
a summary of Tables X and XI. 

Table XITI,°* shows a comparison of the mean growth ratio 
for all co-operating schools, where such a ratio could be secured, 
with a mean growth for the three experimental classes. This 
mean growth ratio, or combined growth ratio, was secured for 
each contrasting group of schools as follows: (1) The total 
growth for each class was divided by the number of months 
between general science tests and this quotient multiplied by 
nine to get the total growth for the school year for that class. 
(2) The total year’s growths for all classes were added. (3) 
The total number of students was found by adding the number 
of students in each class. (4) The sum of the year’s growths 
for all classes was divided by the total number of students to 
get a mean year’s growth. (5) The sum of the intelligence 
scores for all students was found. (6) The total of the intelli- 
gence scores was divided by the number of students to get a 
mean intelligence score. (7) The mean year’s growth was 
divided by the mean intelligence score to get the mean growth 
ratio. 
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Table XIV,°° presents a comparison of the mean growth 
ratio for all classes in the co-operating schools tested in 1922- 
23 with the mean growth ratio for the three experimental 
classes, 

Table XV,°® gives a comparison of the mean growth ratio for 
the three best co-operating classes with the mean growth ratio 
for the three experimental classes. 

Table XVI shows a comparison of the mean growth ratio of 
the four classes in school X, where the best text-recitation- 
laboratory work was done, with the mean growth ratio of the 
three experimental classes. The four classes in school X were 
all taught by the same teacher during the same school year. The 
three experimental classes were taught at different times by 
five different teachers aud were carried on for three consecutive 
years, 

Tasre IX. 
Comparison or Sprine Scores 1n Generar Scrence or Srx 
Co-opEraTING Scnoots AnD ’21 anp ’22 Crasses 1n U. H. S. 
Median Median Achieve- 


G. S. Int. ment No. of 

School Date of Test Score Score Ratio Pupils 
Me dhs gep bess acebie Mar. 17, 1921 72 99 73 16 
Bk eurairialara ecient May 10, 1922 79 113.5 70 36 
DD scccwesvscsdcucs May 12, 1922 82.5 89.5 92 46 
DE SGéctueanenenees May 1, 1922 76 92 83 52 
i Gechentaascchuen May 6, 1922 100 110 91 25 
DGibesatehiwe ines May 4, 1922 112 113 99 45 
se ieee Apr. 15, 1921 101 59 171 17 
= Sere May 8, 1922 96 70 137 22 


Taste X. 
Comparative Growtn as MEASURED BY THE GENERAL SCIENCE 
Test 1x Scuoors Dorne Two Tyres or Work, U. H. S. 
1920-21 anp 1921-22 ann B ann C, 1921-22. 


Date Date Time Mean 
Fall Spring In Mean Year’s Int. Growth 
School Test Test Months Growth Growth Score Ratio 
eer ee Dec. 1 May 10 5 1 2 113 0.1 
OG success Nov. 18 May 12 5.5 16 26 91 29 
U. H. 8. Dec. 15 Apr. 15 4 33.6 75.6 61 123 
U. H. S. Oct. 5 May 8 7 43 55 76 73 





55 Page 413. 
56 Page 413. 
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Taste XI, 
CoMPARATIVE GrowTil AS MEASURED BY THE GENERAL SCIENCE 
Test iv Scnuoors Dorne Two Typres or Work, U. H. &., 
1920-21, 1921-22, 1922-23, anp Scnoors W, X, Y ann 


49 
1922-23. 
Date Date Time Mean 
G. S. G. S. in Mean Year's Int. Growth 
School Test | Test Il Months Growth Growth Score Ratio 
U. &. &. Dec. 15 Apr. 15 4 33.6 75.6 61 123 
1920-21 
ma 2 Sept. 25 Jan. 25 4 46 103 105 98 
U. o. 6. Oct. 5 May 8 7 43 55 76 73 
1921-22 
a oF Sept. 25 Jan. 25 4 32 72 98 73 
U. HH. 8. Sept. 21 Jan. 26 4 1 39 54 72 
1922-23 
X, III Sept. 25 Jan. 25 4 36 81 121 67 
W, Ill Sept. 15 Jan. 11 + 19 43 78 55 
- 26 Sept. 25 Jan, 25 4 28 63 117 53 
Ww, I Sept. 15 Jan. 11 4 24 54 105 51 
: Pm ii Sept. 27 Jan. 16 3.5 14 36 76 47 
z, 1 Sept. 27. Jan. 16 3.5 16.6 40 90 44 
W, II Sept. 15 Jan. 11 4 17 38 87 44 
a. Sept. 27 Jan. 16 3.5 13 36 81 44 
Z, Iil Sept. 29 Jan, 23 4 16 36 100 36 
W, IV Sept. 15 Jan. 11 4 17 38 114 33 
Z, I Sept. 29 Jan. 23 + 12 27 101 27 
Z, II Sept. 29 Jan. 23 + 9 20 97 21 


Taste XII, 


Comparison or Growtu Ratios ror Att Scuoots In WHICH 
GrowtH Ratios Were Securep.** 








School Growth Ratio School Growth Ratlo 
Ris Bie Mh ROORE ccccccoses 123 ¥ 2 44 
me ae er 98 W, II : 44 
Re eS eee 73 ¥, oa ROMEO vasccecess 4t 
me ave BORESS ccccsscces 73 Z, III BED 000s seanee 36 
U, B. &.. 1088-338 ..... coon oe Ww, IV TORPGS cccccceces 33 
p me st 2-2: 67 Cc 1921-22 29 
W, Ill 55 Z, I 27 
x, II 53 Z, Il 21 
W, I 51 B 0 
ze 47 








57 A summary of Tables X and XI. 





Prosect TEACHING 413 


Taste XIII. 


Comparison oF Mean Growtrnu Ratio ror Att CrassEs IN 
Scnoots B, C, W, X, Y, Z, wir a Mean Growrnu Ratio 
ror Att University Hien Scuoor Crasszs.®§ 


Mean Year's Mean Growth 

Schools Growth Int. Ratio 
2 & & a rr rrr ere 42 99 42 
U. H. S. 1920-21, 1921-22, 1922-23.......... 57 64 89 


Taste XIV. 


Comparison or Mean Growtu Ratio ror Att CLAssEs IN 
Scnoors W, X, Y, Z, wirm Mean Growru Ratio ror Ar. 
University Hicgu Scuoort Crasszs.®® 


Mean Year’s Mean Growth 

Schools Growth Int. Ratio 
Dwr 1. Lnccccnbbehbneaasdnebeabews ses 47 92 51 
U. H. S. 1920-21, 1921-22, 1922-23 .......... 57 64 89 


Taste XV. 


Comparison or Mean Growtu Ratio or Turer Hicuest 
Co-oprRATING CLasses with Mran Growtu Ratio or THE 
Turee University Hien Scnoor Crasses.® 


Mean Year's Mean Growth 

Classes Growth Int. Ratio 
, RS Fe rr errr errr re 84 109 77 
U. H. S. 1920-21, 1921-22, 1922-23 ........ 57 64 89 


Taste XVI. 


Comparison oF Mean Growrn Ratio or Four Crasses Iv 

Scnoot X, Taveut ny One Teaoner, with Mean GrowTH 

Ratio or Turer University Hien Scnoor Crasses Taven?r 
BY Five Dirrerent Treacuers.®° 


Mean Year's Mean Growth 

Classes Growth Int. Ratio 
X, I, IL, TIT, TV, 1088-28 ..cccccscccccccece 80 111 72 
U. H. S. 1920-21, 1921-22, 1922-23 ......00. 57 64 89 





58 A summary of Table XII. 
59 A summary of Table XL 
60 Cf. Table XII. 








CHAPTER V 


CONCLUSIONS. 


The conclusions concerning the value of project-teaching 
are of two kinds: (1) conclusions based upon definite and con- 
crete comparative data secured by measuring, with the general 
science tests, the results of project teaching in the University 
High School over a period of three years and the results of 
text-recitation-laboratory work in ten co-operating schools; (2) 
conclusions based upon a comparison of the work described in 
Chapter II of this study with certain principles that are be- 
lieved to be educationally sound. The first set of conclusions 
is based upon data in the preceding chapter. Certain of the 
other conclusions are supported by personal observation, by 
the statements of Mr. P. G. Buckles, who taught the experi- 
mental class in 1921-22, and by the observations of Mr. G. W. 
Hustead, a graduate student in education who followed the ex- 
perimental work quite closely during the winter term of 1922. 
Most of these conclusions support the claims of the advocates 
of project teaching presented in Chapter I, section three. They 
are presented as a separate group of conclusions because in the 
present stage of progress of educational measurements it seems 
impossible to secure concrete measures of the factors with which 
they deal. They differ, however, from the usual claims for 
project teaching® that are almost wholly based upon abstract 
reasoning from definitions and theoretical principles in thet 
they are based upon concrete experience secured during three 
years of experimenting under actual teaching conditions, and 
in that they are substantiated by a list of projects actually used 
and by a definite teacher’s technique employed in carrying out 
these projects. 





61 Cf. pp. 246-248, 
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Concouusions Basep upon DEFINITE AND ConcreTE CoMPaARa- 
TIVE Data: 


Students engaged in project work do as well in reaching com- 





monly accepted aims of general science,—as measured by the 
general science test used in the study,—as students engaged in 
the traditional text-recitation-laboratory work.®* 


Taking inielligence into account, students engaged in project 





work “grow” more in general science, 


z 


as measured by the 
general science test,—than students doing the traditional text- 
recitation-laboratory work.®* (Growth here is interpreted as 
gain in terms of the two commonly accepted aims for general 
science teaching from a given time at the beginning of the school 
year to a given time near the end of the school year. )®* 

Regardless of comparative intelligence, classes in which pro- 
ject teaching is used “grow” more on the average in general 
science—as measured by the general science test,—than the 
average of classes in which text-recitation-laboratory teaching 
is used.®° 

Measured by the standards set up, established, and commonly 
accepted by the schools engaged in text-recitation-laboratory 
work®® classes of students carrying on project work do as well 
as, or better than, students actually engaged in such text-recita- 
tion-laboratory work.®* 

For a school year and for classes taken as a whole, the particu- 
lar projects carried out by any individual student have little 
effect upon the results attained in terms of commonly accepted 
standards since students carrying on miscellaneous groups of 
projects secure as much information as those following logically 
or “psychologically” organized text-books.®* 





62 See Tables IX and XVI. 

63 See Tables IX-XVI. 

64 See analysis of aims of teaching general science, page 256 and preceding, 
and comparison of general science test with these aims, page 398. 

65 See Tables XIII and XIV, column one. 

66 See pages 251-256. 

67 See Tables IX-XVI. 

68 See statement concerning the organization of project work in the Uni- 
versity High School, page 335, and comparative results in tables enumerated 
above. 
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Conc iusions BAsEp upon A COMPARISON OF WorK DesortBED 
t™ Cuapter II witn Princretes BELIEVED TO BE Epvu- 
CATIONALLY SOUND: 


Where more definite and specific aims, such as are outlined 
in Chapter II are kept in mind by the teacher there is at 
least a strong possibility that more of such aims will be 
attained than in teaching situations where the chief emphasis 
is placed upon acquiring a particular body of general science 
subject-matter with little variation in student activity and little 
attempt at analysis of results. This is more probable since 
these aims for project teaching in general science were obtained 
by an analysis of the very activities that operate towards their 
attainment.®°® If there is a possibility that some such aims 
can be accomplished in addition to what is now being accom- 
plished by text-recitation-laboratory work it would seem that 
project teaching in general science can be justified. 

There is greater possibility for learning in general in project 
work in general science since such work more nearly approaches 
the educational ideal of keeping each student actively and pro- 
fitably busy during every minute of class time. Even the indi- 
vidual laboratory work in the typical school occupies only two 
periods per week. Nearly one-half (at least 3/7) of the class 
time in the traditional school is taken up by recitation, lecture, 
or demonstration in which the possibility of a large part of the 
class being mentally inactive for considerable periods is great. 
In comparison with this the description of teacher’s technique 
for carrying on project teaching”® offers little opportunity for 
the mental inactivity of the students engaged in project work in 
general science. 

Project teaching in general science is based upon sound psy- 
chological principles of learning ™ in that the student learns 
through the activity of his own nervous and muscular system 
rather than through the attempt to apply knowledge from with- 
out and in that the activity in which he engages furnishes its 
own motive. Therefore, project teaching should induce better 





69 See pp. 313-319. 
70 Pages 327-341. 
71 Cf. Kilpatrick, ‘“‘The Project Method,,, T. C. R., Sept. 1918, pp. 325 ff. 
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learning,—‘‘growth,”—in general science teaching than teach- 
ing which does not utilize these principles.** 

Project teaching in general science, because of increased in- 
terest in the school activity being carried on, seems to insure 
increased expenditure of effort on the part of students. There- 
fore, more prolonged, continuous, and intense effort seems to be 
put forth by students doing project work in general science than 
by students where school activity is carried on for the sake of 
externally applied motives.** (This conclusion assumes that 
such increased effort is desirable and worth while and that such 
increased effort will insure greater learning. ) 

There is a strong probability that greater initiative and inde- 
pendence will be developed in students doing project work in 
general science than is possible for students carrying on a type 
of work where almost every step is directed by the teacher."* 

There is greater opportunity for the proper “socialization” 
of individual students in classes in general science in which 
project work is carried on than in classes in which students are 
handled en masse and their movements largely directed or in- 
hibited by the teacher. In doing project work habits of co- 
operation may be built up, habits and ideals of tolerance and 
non-interference may be acquired, willingness to lend a hand 
to one needing help may be fostered, and interest in the work of 
one’s fellows may be developed. Students may learn to work 
co-operatively and to do group work. Contrast this situation 
with class situations in which students are forbidden to work 
together or sometimes even to communicate with one another 
and where asking a question of a neighbor is cheating.*® 

There is a greater probability that students will learn to think 
for themselves and develop the “problem solving attitude” if 
they carry out general science projects of their own in which 





72 Cf. Tables X-XVI. 

73 Note the character of the projects included in the list in Chapter II, 
Cf. also Dewey, “Interest and Effort in Education,” pp. 7, 9-11, 15, 23-24. 

74 See the description of project work in Chapter II, the description of 
teacher’s technique in Chapter II, section two, and the sample “direction 
sheets.” 

75 See Chapter II on the conduct of project work and the statement quoted 
from Mr. Buckles on page 250. 
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real problems, “cross-roads situations,” are inherent than if 
they carry out dictated problems or memorize text-book 
materials.”® 

Because of the nature of project work in general science 
students engaged in such work very probably do a much wider 
range of reading than students who follow a general science 
text closely. “7 

Project teaching provides greater opportunity for meeting 
the needs of individuals with varying capacities than does tra- 
ditional text-recitation-laboratory work. Greater opportunity 
and incentive is offered for the superior students to work to the 
limits of their capacity. Greater provision is also made for 
work that is within the limits of the capacities of students with 
relatively inferior ability.7§ 

Project teaching in general science provides opportunity for 
more real and genuine teaching than the handling of students 
as masses or the hearing of recitations.*® 

Since the teacher is constantly called upon to meet new prob- 
lems in helping students carry on new and varying projects 
there is greater possibility for teacher growth in project teaching 
in general science than is provided in the routine of text- 
recitation-laboratory teaching.®®° This greater possibility for 
teacher growth should in the long run make for better results in 
general science classes in which project teaching is carried on. 


GENERAL CONCLUSIONS: 


Project teaching in general science is justifiable and worth 
continuing and developing because (1) students doing project 
work do as well as, or better than, students engaged in text- 
recitation-laboratory work in securing general science informa- 





76 Note the character of projects in the list found on pages 319-325. See 
also the description of the teacher’s technique in Chapter II and the sample 
“direction sheets.”” Cf. also Dewey, “How We Think,” pp. 40-41, 68-78. 

77 Note the character of the projects in the list of projects, pp. 313-325, the 
description of the teacher’s technique in Chapter II, and the sample “direc- 
tion sheets.” 

78 Ibid. 


79 Ibid. 
80 Ibid. 
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tion and in securing acquaintance with and control of every-day 
physical environment, and (2) there are strong probabilities 
supported by apparently valid evidence that students doing pro- 
ject work in general science reach values more readily, or in a 
higher degree, than students doing text-recitation-laboratory 
work, 


CHAPTER VI 


EDUCATIONAL IMPLICATIONS THAT MAY BE DRAWN FROM 
THIS STUDY. 

As a result of experience in carrying on project teaching in 
general science and as a result of the conclusions formed from 
the study presented here certain inferences concerning the rela- 
tion of project teaching to education in general have been drawn. 
These inferences are presented as a contribution towards the 
solution of the larger and more important problem, the deter- 
mination of the value of project teaching in the general field of 
education, which formed the background for this study and 
which can be only partly solved by any investigation carried on 
within the limits usually established for scientific studies in 
education. 

These implications, or inferences, are not considered as 
proved. Many of them, however, seem highly probable and 
entirely possible in the light of the present investigation. Proof 
of their validity or invalidity is dependent upon further detailed 
exerimentation. Numerous studies and much experimentation 
will be necessary before the values and limitations of project 
teaching are entirely established. The present study is in- 
tended as an illustration of the possibility of placing the inves- 
tigation of such problems upon a basis of concrete experimenta- 
tion under actual class-room conditions. It is hoped that fur- 
ther investigation of the same nature will greatly extend the 
limited findings of this study. 

The implications closely parallel the second group of 
conclusions presented in the preceding chapter. Some are in 
part repetitions of these conclusions. This seems unavoidable 
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since the implications have no value except as inferences drawn 
from the experimental work carried on in the more limited field. 
Any validity which they may have is derived from the close 
parallel between what is substantiated by experimental evidence 
and what may possibly be true in similar teaching situations. 

The implications are as follows: 

Since students in general science engaged in project work do 
as well in reaching commonly accepted aims for that subject as 
students engaged in text-recitation-laboratory work, it seems 
highly probable that this might also be true for junior and senior 
high school students in other “content subjects” such as 
physics, chemistry, biology, geography, social sciences, litera- 
ture, home economics, ete. It may be doubtful if as good a case 
can be made for project teaching in those subjects which are 
largely skill subjects such as algebra and modern languages. 
Invetigations involving both types of subject-matter are needed. 
However, experience in manual arts tends to show that skills 
may be acquired by project teaching. 

It seems quite probable that results similar to those secured 
in this study may be secured in other high school sciences since 
the procedure followed in most schools in these subjects is prac- 
tically identical with that commonly followed in general science. 

For subjects in which the teaching aims are discovered to be 
similar to those found to be common for general science, infor- 
mation and acquaintance with, and control of, environmeni, 
it seems probable that project teaching may secure results com- 
parable to those secured in general science. 

It seems possible that in subjects in which information is 
chiefly desired that as much information can be secured by 
students carrying on groups of projects or problems, organized 
within themselves but loosely organized as a whole, as by stu- 
dents following the usual text-books. In other words, the 
logical organization of courses as a whole with which many 
teachers are much concerned seems to make little difference so 
far as acquisition of information is concerned. 

If project teaching in other subjects will lead to an analysis 
of possible student acivities within those subjects in order to 
determine more specific attainable objectives than now prevail 





Prosect TEacuine 421 


it is probable that some of these objectives can be attained in 
addition to what is now being accomplished. 

There is a great possibility for improvement in teaching 
efficiency in any subject in which project teaching is found to 
be at all usable through the possibility of more nearly reaching 
the educational ideal of keeping every student actively and pro- 
fitably employed during every minute of class time. Project 
teaching points in the direction of more work and less reciting 
for students. 

Project teaching wherever it is found to be at all feasible 
should make possible the utilization of the sound psychological 
principle that individuals learn through their own activitics 
and that learning is increased if such activities furnish their 
own motivation. 

Project teaching should, regardless of the subject, lead to the 
expenditure of increased effort because of the increased interest 
in the type of activity involved. 

Project teaching, wherever it is found to be practical, offers 
the possibility of developing greater initiative and independence 
than do teaching situations in which there is more teacher 
dictation. 

Project teaching presents the opportunity for the proper 
“socialization” of individuals in any field in which it can be 
used. This opportunity is greater with project teaching be- 
cause the working conditions are not so artificial as the 
working conditions where text-recitation procedure is used. 

In general, project teaching should afford greater possibilitics 
for developing ability to think in actual situations than the usual 
text-recitation procedure. This possibility presents a problem 
worthy of serious investigation in view of the widespread 
criticism of the memoriter methods common in schools every- 
where. 

Project teaching seems to guarantee a wider range of reading 
than is customary in most schools or in most subjects as they are 
now taught. This presents a decided opportunity in the fields 
of literature and social science. 

There seems to be no question but that project teaching offers 
greater possibilities for providing for differences in the capa- 
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cities of individuals than any type of teaching situation now 
in use. The only question in this connection seems to be the 
question of the extent to which project teaching is practicable 
in subjects where individual differences must be taken into 
account, 

Project teaching involving a technique similar to that des- 
eribed for project teaching in general science should provide 
for opportunity for more real and genuine teaching than text- 
recitation procedure. The development of such technique in 
other subjects is greatly needed and should precede attempts at 
evaluation of project teaching in other fields. 

These implications seem to be theoretically sound as inferences 
drawn from a single limited investigation. They point to 
the need for further investigation of their applicability under 
real teaching conditions. Advance in education as a science, 
and advance in better methods of evaluation of what now seem 
to be intangible and immeasurable factors should make such 
investigation increasingly valuable and profitable. 


The Local Water Supply System in General Science 
Instruction. 


Eart R. Grenn, The Lincoln School of Teachers College, 
Columbia University. 

Durine the summer of 1921, a group of general science 
teachers at Teachers College held a series of informal meetings 
for the purpose of developing units of general science instruc- 
tion that would be based upon the water supply systems of 
the cities represented by the various teachers in the group. 
We decided to assemble samples of student work and arrange 
them in the form of an exhibit, which could be sent from school 
to school for classroom use. The first exhibit of this kind was 
based on the New York City system. In the meantime, Miss 
Bessey K. Gish of the East Technical High School of Cleve- 
Jand, Ohio, and Miss Grace Musch of Muskogee, Oklahoma, 
prepared similar exhibits for the series. 

One of the problems of science teaching is that of developing 


units of instruction based upon the particular needs of the 
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community. No textbook organization, as such, is a substi- 
tute for this type of instruction. On the other hand, it is 
extremely difficult, because of the necessary expenditure of time 
and money, for a teacher to make such an organization. The 
situation is further complicated by the fact that many teachers 
do not begin such work simply because they do not anticipate 
a long stay in any one community. If they do make a begin- 
ning, they carry their plans with them when they move. 

It has seemed advisable to publish some of these preliminary 
outlines, in order that teachers may see how to begin the 
organization of local science material. It is probably true that 
they will be unsatisfactory in certain respects, and will require 
careful revision before further use in the class room. The 
formulation of such a preliminary outline is one of the most 
difficult aspects of the teaching process. With a preliminary 
plan as a guide, it is relatively easy to develop a satisfactory 
order for teaching the essentials of this unit of the course. 

We hope that this series of outlines will stimulate other 
teachers to study their own communities, with the idea of mak- 
ing similar organizations of local material. After teaching 
several classes according to the preliminary outline, it will be 
possible for the teacher to formulate a plan which will be.much 
more satisfactory from his own point of view. 

In considering the study of the water system of a very large 
city like New York, the immensity of the system itself will 
necessarily call for a thorough study. It is difficult to see how 
justice can be done to the topic and the pupils if the teacher 
takes up this unit briefly and as a matter of form only. By 
this we mean that some teachers may teach the topic merely 
because it would be bad policy to leave it out. On the other 
hand, having decided not to leave it out, the teacher may not 
think it worth while to devote much time to the study of such 
a’ topic. 

What is more important in the life of an individual than 
pure drinking water? If we stop to think of the part that 
pure water plays in the life of every person in the city, we 
realize that too much time can hardly be given to this unit. 
We attempt to justify the teaching of various scientific prin- 
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ciples by showing their relation to everyday life. How much 
motivation do we need to interest the pupil in the study of the 
water supply of his city? An inspirational talk by the teacher 
will suffice to arouse the pupil’s interest in pure water. A field 
trip, preferably one which will show the general plan of the 
system, will interest the boy or girl by its magnitude and will 
spur him on to further investigation. 

We are justified in taking time for this study, because of 
the various scientific principles involved. For instance, an 
opportunity is provided for the study of such principles as are 
related to water pressure, gravity, meters, siphons, screws 
(study of faucets), formation of springs, distillation, filtration, 
ete. In this way the facts and laws of science are discussed 
as part of a great scheme. The practical applications are easily 
seen. Their concrete relationship to everyday life is evident. 

A series of lessons were outlined for five typical cities. These 
plans were published in the General Science Quarterly, from 
time to time, as follows: 


CITATION IN 


City TEACHER ScHOOL GENERAL SCIENCE 
QUARTERLY 
Joint Union High 6: 460-77, 

Oakland, Cal. ...Anna Lowrey ...School, Kings- (March, 1922) 


bury, California 
Cleveland, Ohio..Bessie K. Gish...East Technical 6: 551-67, 


High School (May, 1922) 
Muskogee, Okla..Grace Musch ....West High 7: 59-68, 

School (Nov. 1922) 
Cincinnati, Ohio.Anna H. Raitt...Bloom Junior 7: 127-35, 

High School (Jan, 1923) 
New York, N. Y..Earl R. Glenn...The Lincoln 7: 274-97, 

School of (May, 1923) 


Teachers College 


All of these outlines, with accompanying samples of student 
work, are now available in the form of an illustrated booklet 
of seventy-six pages, entitled “Co-operative Work in the Organ- 
ization of Local Material for General Science Instruction: 
The Water Supply System,” which has been published recently 
by the Lincoln School of Teachers College. 

















The Evolution of Man’s Communication 


A Dramatized General Science Project, which integrates 
History and English with Science. Planned, written and pre- 
sented by the Ninth Grade Science Class, Junior High School, 
Bloomsburg State Normal School, Bloomsburg, Pennsylvania. 
April 13, 1923. 


Cast or CHARACTERS. 


Idol Pianist 

Egyptian Girl Assistant Announcer 
Sperker (Sign Language) Three Girl Scouts 
Spirit of Messengers Four Indians 
Samuel F. B. Morse Four to six Greek Women 
Ben (his friend) Greek Runner 
Alexander G. Bell Two Engineers 

Mose (his negro servant) Two Vikings 

Radio Announcer Postman 

Expert Electrical Engineer Telegraph Boy 

Abou Ben Hassam Introductory Speaker 


CosTUMEs. 

The use of special costumes in this play is optional, but a 
far better impression can be made if appropriate costumes are 
used. These costumes can be very easily obtained in almost 
every community. 

INTRODUCTION, 
This Introduction was written and given by one of the students, 

The Ninth Grade Science Class has been studying Radio 
for some time, and in one of the class discussions the question 
concerning man’s means of communication arose. 

We know that man has progressed educationally, socially, 
and commercially, but we also know that this progress could 
never have been made had it not been for communication. 

Since man is a social being, it seems only natural for him 
to wish to converse and come in contact with other men and 
other places. Our forefathers had no other means of learning 
about current events than by the stage-coach. But, today we 
pick up the “Morning Press” and read what is happening in 
the Valley of the Ruhr, what new discoveries are being made 
in King Tutankhamen’s tomb, and what new political strife 
is taking place in Soviet Russia. 

425 
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Communication was an important factor in the development 
of our country. America today might be a nation of thirteen 
colonies had it not been for communication. 

We have dramatized the history of communication in a brief 
form, which we shall endeavor to present here this morning. 

The planning of the play was done in class, and each part 
was developed by a group composed of from two to four mem- 
bers of the class. We believe that it has a great deal of educa- 
tional value and hope it will give you a better idea of the his- 
tory of communication. 


PROLOGUE. 


Stage Setting.—Idol, seated on platform about three feet 
high, at rear of stage. The platform should: be draped and a 
piece of cardboard, on which are painted queer signs, hung on 
the front of it. The idol should wear a long, loose, flowing 
garment. The face of the idol may be painted with silver 
paint. When the curtain opens, the idol should have hands 
held over head and be perfectly motionless. 

(Enter three girl scouts in hiking attire. They walk wearily 
as though wholly fatigued. ) 

8rd Scout.—Oh, I am so tired! I don’t believe I can walk 
another step. 

(2nd and 3rd Scouts sit down.) 

1st Scout.—You two are always tired. You may sit down, 
but I’m not going to. (Starts to walk around.) By the way, 
have you heard about the latest discovery in King Tutank- 
hamen’s tomb ? 

2nd and 3rd.—No; what was it? 

1st.—They found his heart and other organs of his body in 
bottles. 

3rd.—Aren’t these discoveries interesting ? 

2nd.—I am beginning to become interested in the past. 

1st. (walking around, she suddenly discovers idol).—Oh, 
look at that idol! 

(All jump back excitedly when this discovery is made.) 

2nd.—Isn’t it peculiar ? 

(3rd Scout starts walking towards idol and 2nd Scout grabs 
her arm.) 
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2nd.—Oh, don’t touch it! 

3rd (pointing to signs).—L-l-look at those queer signs. I 
wonder what they mean ? 

2nd.—I wish the idol could talk. It could surely tell some- 
thing about them. 

1st.—In the story of Aladdin and his wonderful lamp, they 
waved a magic wand over the idol’s head to make it talk. Let 
us try it. 

2nd and 3rd.—All right. 

2nd (waving wand over idol’s head, says slowly).—Hokus 
pokus. 

38rd.—Poky wokus pokus! (Any words may be used.) 

(The idol moves. She brings hands down and holds small 
lamp or incense burner in front of her.) 

Idol (speaks slowly in deep spiritual tones).—If you chil- 
dren are interested in how people used to communicate during 
the past, I will try to bring up the spirits of the past with this 
Aladdin’s lamp. All put your hands at the base of the lamp, 
and we will see what happens. 

(Scouts hesitate, but finally go over and kneel in front of 
ido!, placing hands at base of lamp.) 

(Curtain) 
The scenes that follow show what they saw. 


SCENE IT. 
Picture Writrinc. 
Stage Setting.—Indian wigwam on which Indian signs have 
been painted, on one side of the stage. A Cleopatra’s Needle 
on opposite side. (Needle can be made of heavy cardboard. 
It should be about 7 feet by 8 inches by 8 inches, with a pointed 
top.) On every side are painted Egyptian letters. On the 
side toward the audience paint the following letters: 4 to rep- 
resent our letter h, C = ours, M =m, J = z,n =n. 
After the curtain has been drawn, a girl dressed in Egyptian 
costume appears on stage and says: 
I am an Egyptian. Many years ago I was less fortunate 
than you are today. I did not know of writing. We lived 
in-small villages, with a chieftain to rule over us. Each year 
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we had to pay him so much grain for our water rent. To keep 
account of the grain we had paid him, we put marks on the 
inside of our huts. This resulted in picture writing. As our 
trade grew, this writing became more and more known, until 
we expressed everything we were talking about with pictures. 
(Walks over to Cleopatra’s Needle; points to it.) Cleopatra’s 
Needle, found in one of the Egyptian deserts, gives us a good 
idea of the old form of picture writing. First we see their 
letter “h.” (Points to each as it is mentioned.) This repre- 
sents tongs, and stands for our letter “s.” This represents “m,” 
and this “z.” (Returns to front of stage.) These pictures 
were made on stone or some other material. 

This is the form of writing which our American Indians 
used till recently. If you had passed through an Indian vil- 
lage a hundred years ago, you would have seen written on the 
wigwams love songs, songs to their gods, and sometimes the 
diary of the brave who lived within. (Goes over to wigwam. ) 
On this wigwam is the diary of Chief Wingemund, a noted 
Delaware chief. Here we see the sun, his god, and here he is 
pictured coming home from battle victorious. (Points to dif- 
ferent pictures while above is said. Returns to front of stage. ) 
That this writing was very extensively used is proved by the 
fact that a group of American Indians sent a petition to the 
United States Congress written in this form, asking for more 
fishing rights on a small lake near Lake Superior. 

(Curtain) 


‘ 


SCENE II. 


Open stage. Speaker tells history of sign language: 

Many years ago, at the earliest period of savage state, the 
necessity for communication developed certain signs, visible 
and vocal, which met the need felt at that time. 

Speaking by gestures was in all probability first used, but 
vocal signs gradually crowded out bodily signs and gestures, 
and we see no more of them until we come to the Indian. (Two 
Indians are seen conversing by means of signs at this part of 
the story.) Although these Indians knew the use of speech, 
much of their conversation was by means of signs or gestures. 
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Nearly every important tribe had a sign language of its own; 
though many of them bore a close resemblance to each other. 
The Onondaga and Tuscarora tribes have dialects not only un- 
like each other, but are also distinguished from the others by 
strong dialectical differences. (One of the Indians makes 
alphabet. ) 

Sign language is also used today by mutes. It is almost 
their only means of communication. 

There is also a great deal of sign language used in our every- 
day life, which we can readily note by watching those about us. 


(Curtain) 


SCENE III. 


Stage Setting—Open stage may be used. The speaker 
should be dressed to represent a spirit. 

Enter Spirit of Messengers. She speaks slowly, in deep, 
hollow voice: 

I am the Spirit of Messengers long departed, and also of the 
present age. As man has made use of different means of trans- 
portation, I also have used them. When man used the horse, 
I used it. As ships, bicycles, steam engines, and finally the 
aeroplane, come into the world to be of some use to man, I also 
made use of them. 

The Indians at their lowest stage used human messengers 
to carry from one tribe to another word of danger, wars, vic- 
tory or defeat. 

The early Greeks conceived the idea that there should be 
messengers between the people and their gods. The winged 
god, Mercury, was the leading example of this kind of messen- 
ger among those primitive, yet cultured Greeks. After the 
battle of Marathon, a messenger again comes to the rescue, for 
Pheidippides, one of the fleetest runners of that time, carried 
tidings of great joy to the women and children at Athens. 
(At this time several Greek women enter from right side of 
stage. A runner enters from the left side with the news of 
the battle. He is almost exhausted. He staggers across the 
stage and delivers this message to the Greek women, “Rejoice, 
we conquered!” As soon as the message has been delivered, 
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he falls dead. Greek women exit, leaving runner.) This shows 
the spirit of the Greek people, as well as the necessity for 
human messengers in those days. ; 

As we come down through the ages, we have many other 
kinds of messengers, one example being the couriers in Scot- 
land, Turkey, England, and Persia, who ran special errands 
and carried special dispatches for the kings and sultans. 

Today in America the most common messenger is the post- 
man. (Boy dressed in postman’s uniform walks across stage. ) 
From the young folks, who are always particularly interested 
on St. Valentine’s Day, to the older folks who look for business 
letters—all are especially fond of this messenger. 

In early colonial days, a man in Boston wishing to get word 
to a man in New York, might be able to journey back and forth 
in about twenty days. Today we call a telegraph boy (Tele- 
graph boy crosses stage, whistling as he goes) and send a mes- 
sage in a very few minutes for only a few cents, and get an 
answer in an equally short time. 

Now, I have told you the story of man’s communication by 
human messengers, from the earliest time to the present. Per- 
haps some more convenient and less expensive device than that 
of human messengers may yet be discovered, but that remains 
to be seen, as the world increases in wisdom, wealth, and civil- 
ization. 

SCENE IV. 
Smoke Sienats. 

Curtain opens with two Indians seated in front of wigwam. 
One Indian is whittling, while the other is engaged in deep 
thought. After whittling for a few seconds, the first Indian 
gets up and scans the horizon. Finally he sees a smoke signal 
from one of his tribe who is in danger. 

1st Indian.—Ugh! (Nudges other Indian and points to the 
imaginary signal.) Eagle-eye, he in much danger. 

2nd Indian.—Gotta make much smoke. Show him where 
tribe is. (Stoops down and lights a fire as a return signal to 
Eagle-eye. A little red phosphorus may be used for this pur- 


pose.) Ugh! heap much smoke. (Coughs.) That show him 
where come. 
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1st Indian (after watching the signal of Eagle-eye for a few 
minutes).—There, his fire go out! He see our smoke. 

2nd Indian.—Sure, him good brave. Him Eagle-eye. 

(Curtain) 
SCENE V. 
Beacon Fires, 

Place something in center of stage to represent a large rock. 
Chair, draped with gray covering will do. 

The Vikings should be dressed in skins, if possible, and carry 
a shield (can be made of cardboard) and a large knife. 

After the curtain is drawn the two Vikings enter. They 
are weary and footsore and are scarcely able to walk. Second 
Viking sits down on rock. 

1st V.—After all these weary wanderings, we have not yet 
found the path to the village. (He is very much discouraged. ) 

2nd V.—Yes, I’d rather be on an iceberg than here in this 
forest. 

1st V. (searching around).—If we only had flint and a bit 
of dry moss, we could manage a fire. 

2nd V. (disgustedly).—If! It’s always “if”! 

ist V. (angrily).—Well, let’s try to get out of this forest. 
What have we done that Thor should send his thunderbolts ? 

2nd V. (after pause).—Can it be that we are to be the sac- 
rifices to appease our angry god’s wrath? (Both shudder.) 

1st V.—Well, don’t give up. Let’s watch for some sign. 
(Pause, during which they watch for sign. Suddenly beacon 
fires flare up in the distance. A strong flashlight may be used 
for this purpose. Light may be flashed on back of stage. ) 

1st V.—Oh! the Beacon Fires! We are not lost! (Exit.) 

(Curtain immediately) 


SCENE VI. 
HELIoGRAPH, 


Full Stage. Enter two engineers, Set tripod down and 
pretend to adjust it; look through glass. 
1st Engineer.—Today the weather report is clear. 
2nd Engineer.—Those tourists we saw this morning setting 
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out to see the Grand Canyon, may get lost, so we had better be 
on the lookout. 

1st Engineer.—Yes, we can easily reach them, because the 
U. S. Signal Corps signalled with the mirrors 183 miles across 
this same canyon. 

2nd Engineer.—When was that ? 

1st Engineer.—About 1863. (Works more on the tripod.) 
(Signals thrown on stage with strong flashlight.) They are 
signalling. (Pause. ) 

2nd Engineer.—I believe they are lost or in danger. 

1st Engineer.—It says: “Lost. Come at once.” (Signals.) 
(Exit. ) 

(Curtain) 


SCENE VIL. 
Tur TELEGRAPH, 


Stage Setting—Samuel F. B. Morse’s workshop. Table in 
center. Two chairs at table. On the table are a telegraph set, 
numerous wires, and tools. Costwmes.—Morse, ordinary work- 
ing clothes; Ben, old straw hat, patched overalls, red handker- 
chief around neck. When curtain is drawn, Mr. Morse is 
seated at a table in his shop, working at the telegraph. 

(Enter Ben, a poor, uneducated farmer, who is a friend 
of Morse.) 

Ben.—Hello, Samuel! (Walks over to the table and starts 
picking around at different parts of the instrument. Morse 
watches him anxiously.) What for kind of a thing is that 
anyhow ? 

Morse.—Oh, that is a telegraph set. 

Ben.—What is it for? 

Morse.—To send messages by wire. 

Morse.—To send messages by wire. 

Ben (pointing to magnet).—What are those spools for? 

Morse.—They are electro-magnets which operate the sound- 
ing lever. 

Ben (looking at batteries).—What are those things there ? 

Morse.—Oh, they are voltaic cells, which furnish the current 
of electricity. 
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Ben (fingering the key).—What is that thing with the but- 
ton on it for ? 

Morse.—That is the key which is used for breaking and 
closing the cireuit. 

Ben (pointing to wires).—And what are those wires for? 

Morse.—They are to conduct the current, which carries the 





message, from one station to another. 

Ben (laughing).—And do you really think that thing is 
going to work ? 

Morse.—Haven’t you heard? This afternoon at 4.30, Mr. 
Vail, my assistant, is going to try to send a message from 
Baltimore to me here in Washington. 

Ben.—How far is it to Baltimore ? 

Morse.—About 40 miles. 

Forty miles! Great Seott, man, looks 
to me like you took a bigger bite than you can chew. Your 


Ben (in surprise). 





upper story must be unfurnished! Surely can’t send a message 
that distance with a thing like that. (Pause.) How long 
have you been working on this, anyhow ? 

Morse (after reflecting a moment).—Oh, about eleven years. 
(Pause.) I feel sure I shall get that message this afternoon. 

Ben (consulting watch).—It is almost time now for him to 
send that message. 

Morse (walking over and looking the instrument over again). 
—If this is successful, I shall devise a code of dots and dashes 
which can be used by the whole country. 

(Both consult watches. ) 

Ben.—About one minute more, and it will be time. 

(Morse sits down at the table, and suddenly the sounder 
starts to work. Morse receives the message and then sends an 
answer. Then he jumps up, highly elated, and slaps Ben on 
the back.) 

Morse.—I have received the message. It reads, “What hath 
God wrought ?” 

Ben (gets up and says).—I will go out and spread the news. 
(Goes out.) 

(Curtain) 
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SCENE VIII. 
Tur TELEPHONE. 

Stage Setting—Table and two chairs, with parts of tele- 
phone on table. Costumes.—Bell, plain suit of clothes; Negro, 
overalls, red bandana handkerchief around neck. 

Note.—According to reliable sources, Bell was assisted by a 
friend in the invention of the telephone, but for dramatic pur- 
poses the group thought it better to have a negro servant assist 
him. 

(Bell is working and negro servant is sleeping when curtain 
is drawn. After sleeping some time, negro wakens and yawns. ) 

Negro.—Oh, Massa Bell, it won’t work. Why don’t you 
leave it alone, an’ go to bed an’ sleep ? 

Bell.—Well, Moses, you don’t understand. I can’t leave 
this half done, when I think I could make communication so 
easy for my fellow-men. 

Negro.—Well, Massa, I can’t see what you started it fo’, 
nohow. 

Bell.—I didn’t intend to make this invention when I began. 
I only wanted to make an instrument through which deaf peo- 
ple might hear. I don’t pretend to know much about electricity, 
but Moses, I feel I shall succeed. 

(After working for some time. ) 

Bell.—Now, go to the other end of the wire, in the basement, 
and we will try it once more. 

Negro (yawning).—Just once more, Massa. (Exit negro.) 

(Bell busies himself about the telephone. ) 

Bell.—Moses, are you there? (Listens a minute, then re- 
peats) Moses, are you there? . . . Oh, I heard you! I heard 
you! Can it be true that I am on the third floor talking to 
you in the basement? Is it a success? 

(Enter negro in great excitement. ) 

Negro.—I heard you, Massa. But how did you make that 
thing talk ? 

Bell.—Inside the transmitter (pointing), there is an elastic 
plate of sheet iron, which vibrates and sends out electrical 
impulses when I talk into the mouthpiece. 

Negro (scratching head).—Yes, but what made it talk at 
the other end ? 














Tur Evorution or ComMUNICATION 435 


Bell.—The electric currents pass through a pair of electro- 
magnets and act upon a plate of diaphragm, which agitates the 
air in the same way my voice does when I talk into the mouth- 
piece. 

Negro.—Well, Massa, your talkin’ thing worked after all. 

Bell.—Don’t call it my talking thing, call it the—(hesitat- 
ing—tel-e-phone. 

Negro (admiringly ).—Massa, I believes you’se a great man. 


(Curtain) 


SCENE IX. 
Rapio. 





Scene.—Radio Broadeasting Station. Table and three chairs. 
Microphone on table. Wires. Piano or victrola. Announcer 
is seated at table when curtain is drawn. 

Announcer (slowly and distinctly).—This is Station B. 8. 
N. S., Bloomsburg, Pennsylvania. The weather report for 
the following week will be given in one minute. Stand by, 
please. 

(Announcer adjusts microphone. Enter assistant, who 
shakes hand of announcer and then reads weather report.) 

Assistant.—W ashington, D. C., March 15, 1923, the weather 
report will be as follows: 

Friday, March 16.—Six inches of snow in southern Florida, 
and warm rains in Greenland. 

Saturday, March 17.—Warmer in Northwestern States and 
colder in Middle Atlantic States. 

Sunday, March 18.—Heavy rainfall in eastern part of coun- 
try, causing floods, and delaying the delivery of Sunday papers. 

Monday, March 19.—Warm, with a rapid decrease of high 
water. 

Tuesday, March 20.—Earthquake caused by the eruption of 
River Hill volcano. 

Wednesday, March 21.—Eclipse of sun, visible at the North 
Pole only. Colder in Western America, 

Thursday, March 22.—Cloudburst in upper Pennsylvania. 
The people in New York have been warned to watch for the 
flood. 

(Exit assistant. ) 
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Announcer.—This is Station B. 8. N. S., Bloomsburg, Penn- 
sylvania, broadcasting. Wave length 360 meters. Mr. Calva- 
canti, expert electrical engineer for the Bloomsburg Electric 
Company, will now give us a brief history of Radio. Stand 
by, one minute, please. 

(Mr. Calvacanti enters and reads slowly and distinctiy this 
brief history). 

Mr. Calvacanti.—Most of us are more interested in contem- 
porary happenings than in comparative records. The entire 
development of radio is so recent that the full scope of its 
history is concerned with matters of our own generation. Here 
is a brief summary of progress in the development of radio: 

In 1883 Thomas A. Edison discovered that an electric cur- 
rent can be made to pass through space, and in 1885 an Eng- 
lish experimenter did the first electric signaling without wires. 

In 1887 Professor Hertz, a German scientist, proved that 
electric waves pass through space with the speed of light. 

In 1895 Marconi proved that electric waves can be trans- 
mitted through the earth, air or water by means of sparks pro- 
ducing high-frequency electrical oscillations, and in 1901 he 
sent the first wireless message across the Atlantic. 

In 1902 the two-element thermionic valves detector for radio 
reception was invented, and in 1906 a high-frequency alter- 
nator system, having a range of twenty miles, was developed. 

In 1911 a distance of 350 miles was covered by radio tele- 
phone in Germany. 

In 1914 laws were passed by several great nations requiring 
vessels to carry wireless equipment and operators. 

In 1918 both the radio telegraph and the radio telephone 
proved their tremendous worth in warfare. 

Popular radio broadcasting began in 1921. 

In 1922 the 20-kilowatt vacuum tube, the most powerful ever 
made, was announced, and in the same year Marconi also dem- 
onstrated his powerful radio searchlight. 

1923. Radio is rapidly becoming more popular. Thousands 
of people are installing receiving sets. 

(Exit Calvacanti.) 
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Announcer.—This is Station B. S. N. 8., Bloomsburg, Penn- 
sylvania. The next number on our program is a piano solo 
entitled, “Scottish,” by Mademoiselle Guiomar Novaes. Stand 
by one minute, please. 

(Victrola may be substituted for this part.) 
> Announcer.—B., 8S. N. 8. now signing off. We will continue 

our program at 9.00 p. m., Arlington time. We wish all our 

patrons who are enjoying our programs would write to us. 

Address Principal Forrest Irwin, J. H. 8., B. 8. N. S., now 

signing off. Good night. John Smith, announcer. 
(Curtain) 


(Other parts may be added to this scene if desired.) 


After Thoughts 

Geratp S. Craic, Instructor of General Science, 
Bloomsburg State Normal School, Pennsylvania. 
(1) In our Junior High School an assembly period is alloted 
: once each semester to each department. According to our most 
common practice, the students themselves decide the advisa- 
bility of acceptance of such allotment. The problem of what 
to present is also left to the decision of the students. In this 
case, the Ninth Grade decided to accept the responsibility of 
a Science assembly program, after the Eighth Grade had re- 
fused. After considerable debate they agreed to take as their 
next assignment, an investigation of the history of communi- 
cation and the possibility of its dramatization under the local 

conditions of stage, scenery, and time, 

(2) Considerable zeal was indicated in this study. Books 
were brought from home and library, dealing with particular 
stages of communication. At the conclusion of the hour, the 
class decided that they would present the evolution of com- 
munication in its separate stages, 

(3) The class divided itself according to individual inter- 
ests and opportunities for the purpose of writing the play. 
Chairmen were selected by the members of the groups. 

(4) Each group reported back to the class the particular 
scene with which they were entrusted. Frank criticism from 
the group followed. The criticisms were directed as to the 
historical and scientific accuracy, as well as the literary com- 
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position. Each chairman filed a list of properties involved and 
a copy of the scene with the instructor. Property officers were 
appointed by the chairmen. This particular class period rated 
167 on the tentative Herring Project Scale. 

(5) The class selected the cast. As a whole members were 
selected for a particular part because they had conceived and 
written the scene. 

(6) Stage managers and property officers were either se- 
lected or elected. Scientific experimenters were appointed, who 
investigated : 

a. The advisability of the use of tableau salts according to 
chemical recipes found by the students in Popular Science 
Monthly. 

b. The wiring of a miniature electric light for the crystal. 

c. The use of red phosphorus for smoke signals. 

d. The history and construction of the telegraph, telephone, 
and radio. 

e. Inside construction of broadcasting stations. 

(7) Criticisms were received at all stages until final presen- 
tation. Constructive criticism was given, petty criticism 
frowned upon,—the class in a body, by vote, making all im- 
portant decisions. The instructor was given a voice as a mem- 
ber of the group. Individual students presided at such times. 
Frequently the instructor’s opinion was sought. There was 
little left to criticize at the close of the group’s action. 

(8) The stage was comparatively dark during the early 
scenes. Light was added from scene to scene, as symbolic of 
man’s progress from darkness to light. 

(9) Students agreed that suggestions of modifications should 
not be received after the last rehearsal, and that it would be 
wise to have military discipline during and immediately pre- 
ceding the presentation of the play, with the teacher as the 
autocrat. They abided by this decision, each stepping to the 
post agreed upon. 

(10) A little over two weeks was consumed from initial class 
period until presentation. Only two or three class periods were 
used other than the regular science periods. 


The class is deeply obligated to the co-operation and assist- 
ance of student teachers, Ira C. Markley and Andrew B. 
Lawson. 

















—— 














Teaching General Science by the Project Method 
C. W. Garman, Davenport, Iowa. 


GENERAL Science is taught in the Intermediate or Junior 
High Schools of Davenport, Iowa, by the Project Method. The 
project method has been tried in the presentation of various 
subjects, with varying degrees of success, but the subject of 
general science has proven to be especially well adapted for 
the use of this method of teaching. To begin with, the field 
which is covered by this subject is so broad that there is a 
world of valuable material from which the teachers and pupils 
have found subjects that appealed directly to the fundamental 
interests of all the groups of pupils from various walks of life. 

We have “worked over” a world of subjects, and at last we 
have settled down by common consent to a group of projects, 
the number of which has been limited arbitrarily by the num- 
ber of class hours at our disposal. For example, our eighth 
grade spends two hours per week for forty weeks in the science 
laboratory. Thus we find that we have eighty hours in which 
to “work out” as many subjects. Each subject is made a com- 
plete unit of information. We term each subject a “project,” 
and the pupils and teachers attack the project from every angle 
and use any and every means to develop the project, both in 
and out of school. Let us glance very hastily at a half-dozen 
of these eighty projects which are handled by the eighth grade. 

Ittumrinatine Gas. A group of students sets up the neces- 
sary apparatus and actually make some illuminating gas in 
the laboratory. They also secure the most common by-products, 
such as tar, creosote and coke. Another group visits the city 
gas plant the previous evening and makes a report to the class 
on the practical operation of a city gas plant. Other groups 
or individuals make various reports to the class from library 
readings, so as to inform the class how other cities secure 
“natural gas,” or make “water gas.” 
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Icr. One group of pupils actually makes ice in the labor- 
atory. Another group reports on cooling devices and cold 
storage methods which they have learned about in their library 
readings. 


Warer. One group prepares a few microscope slides which 
expose to view some of the common organisms found in impure 
water. Another group demonstrates how some of the common 
impurities can be removed by the “alum treatment” and filtra- 
tion through sand. Another group clarifies some water by the 
“chlorine treatment.” Another group reports on the method 
of operation used in the city water works. 


Foop Tests. One group tests and classifies the starchy 
foods. Another group handles the protein tests. Another 
handles the sugar tests. Another handles the acid tests, An- 
other the fatty foods, ete. Then a general discussion follows 
in regard to proper rations for people in various occupations. 

CrLoruine. Groups test various kinds of cloth for the pres- 
ence of wool, cotton, silk, linen, ete. Then general discussion 
follows in regard to clothing suitable for different seasons and 
climates. 


Buitpine Marertats. Pupils have collected a variety of 
materials and these are used for general discussion pertaining 
to their qualities and uses. Besides concrete, steel, brick, ete., 
they have collected about fifty kinds of lumber, and they have 
learned why different kinds of lumber are used for various 
purposes. For example, the white oaks for floors, and red oaks 
for doors, windows and casings. Walnut and mahogany for 
furniture in home, while maple is used in schools, ete. The 
project method surely makes the teacher work, but he has the 
supreme satisfaction of seeing some good results obtained. It 


is a splendid method for inciting individuality in school work, 
no matter whether done in the class room, or the home, or the 
factory, or field. 


























On the “Path of Gold” to ‘Frisco in 1923 


Tue “Forty-niners” 
dreamed of a path 
of gold to ’Frisco— 













a path that was to 

make them wealthy 

beyond anything 

thought of back 

East. Some of them 
made the grade, but only a few. Here and there you will 
find a man still living who made the long, slow, terribly hard 
trek west, searching for gold. Does he compare his own pro- 
gress across country with the newest developments in trans- 
portation ? 

Even Darius Green and his Flying Machine hadn’t been 
heard of then, and yet, all in the space of a lifetime, we have 
bird-men flying from New York to San Francisco in twenty- 

> eight hours, over a path of gold. 

And there is just one element that makes such a thing pos- 
sible—light. Without light of almost unthinkable intensity, 
night flying would be limited to very short flights, and a 
coast-to-coast twenty-eight hour service would be impossible. 

But with the need came the development of powerful search- 
lights and “land lighthouses” to guide the mail planes. 

Some of our read- 
ers are living in the 
zone covered by the 
“Path of Gold” 
which lights the 

i'New York-San 

r | Franciseo air mail, 
and they realize the 

marvelousness of 

these land light- 

houses, which might 

be called “Sky Pilots.” But perhaps the rest of us do not 
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apprpeciate the power and extent of these great guiding 
beams. Just think of a beacon light of 325,000,000 beam 
candle-power, such as will be at the eastern end of the darkness 
zone, in the cross-country route, at Chicago. At Cheyenne. 

Wyoming, 800 miles away, another similar 
one will mark the end of the dark zone. Be- 
tween them will be three others of the same 
size at points where permanent landing- 
fields of the night mail are laid out, Towa 
City, Omaha, and North Platte Then, at 
intervals of 25 miles, there will be beacons 
of 12,300,000 candle-power, marking emer- 
gency landing-fields, and the combined 
strength of all these powerful rays, if united 
in one great cone of light, would be equiva- 
lent to the light of nearly two billion candles. 
At three-mile intervals along the route there 
are smaller lights flashing their guiding rays 
to the aviator. These will be equipped with 
sun valves, which will turn on the lights at 
dusk and off at sunrise. They will also be 
equipped with a wireless device which will 
signal if the lights go out from any cause, 
but the greatest reliance will, of course, be 
placed on the visible, tangible lights. 

The fields themselves will be outlined in 
light; chimneys, poles, cars and high build- 
ings in the neighborhood will be lighted, and 
other objects will be made to stand out so 


= = 
AY PLATTE RIVER [4 


that the flyer can gauge the landing levels. 
The landing-field in which he puts his plane 
upon the ground, will be clearly marked by 
light, while the newest illuminated weather 
cone will show the aviator the wind direction 
on the field. The aeroplanes themselves are 
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equipped with standard lighting and signal 








systems, —Edison Sales Builder. 




















Prone-Pressure Resuscitation ' 


Recorpep history is replete with examples of man’s willing- 
ness to make sacrifices for a friend, even to that of life itself, 
and there are few of us indeed who cannot accept this as a 
guiding principle, or at least as a lofty ideal. Unfortunately, 
an equally small number of us accept the principle of being 
prepared to save a life without risking anything at all in the 
attempt, to the extent of learning how the thing may be done. 
And yet the opportunities to save without sacrifice present 
themselves far more frequently than those to save by sacrifice. 
Almost every day a number of persons are drowned, or are over- 
come by gas, smoke or fumes, or are made unconscious by 
electric shocks. Some of them are beyond help when discov- 
ered; some die because immediate and proper assistance is not 
given; while others are restored to life and health by the for- 
tunate circumstance that someone was on the scene who was 
able to render timely first-aid in the form of prone-pressure 
resuscitation. 

When emergencies arise, such as fires, explosions, drownings, 
and other similar disasters or misfortunes, representativss of 
our civic bodies, particularly of the police and fire departments, 
are usually at hand or are among the first to arrive on the 
scene. As a rule, these men are highly skilled in handling the 
situations that ordinarily develop under such circumstances, 
but records of various organizations show that a majority of 
their members are woefully deficient in the training that is 
needed for the resuscitation of unconscious persons. Many of 
these men still follow the practice of tapping the soles of the 
feet, or producing by other means a counter-shock to restore 
consciousness. Failing in this, a physician is called, and pend- 
ing his arrival nothing is done except to keep the crowd back. 
Even well-intentioned persons, properly trained in prone-pres- 
sure resuscitation, are often prevented from rendering assist- 





1 From “The Travelers Standard,”” by courtesy of The Travelers Insurance 
Company. 
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ance. When the physician arrives, the unconscious person is 
probably beyond help and is pronounced dead; or else his 
critical condition is noted, an ambulance is called, and the 
patient is removed to a hospital. The tragic part is the fact 
that the delay thus caused often robs the victim of his sole 
chance for recovery. 

An actual case in point is that of a man in one of our Eastern 
states, who was pulled out of a river in an unconscious con- 
dition. A crowd quickly gathered, and a police officer was 
doing his best to maintain order, when a schoolboy edged in 
and announced that he was a Boy Scout and knew how to apply 
the prone-pressure method to restore respiration. He was 
grufily ordered away by the policeman, just at the moment he 
caught sight of the unconscious man and recognized him as his 
own father. His insistence, supported by the sympathetic atti- 
tude of the bystanders, overcame the policeman’s objections, 
and the boy set to work. He was interrupted by the arrival 
of the ambulance, which had been summoned in the meantime. 
The attending physician declared the man to be dead, and or- 
dered the body removed to the hospital. The schoolboy, know- 
ing that this was not the time to give up, and having the cour- 
age of his convictions, insisted upon going with his father and 
working on him in the ambulance. This was permitted, more 
in a spirit of tolerance than in the hope that good would result ; 
yet the boy succeeded in restoring his father to consciousness 
before the ambulance reached the hospital,—bringing him back, 
in fact, from the very shadow of death.” 

There are hundreds of cases every year, in which the attitude 
of our civie representatives varies only in detail from this one. 
As a rule, these men are not trained in the prone-pressure 
method of resuscitation, and hence they are personally unable 
to render immediate assistance. Their regulations instruct 
them to seek medical or hospital aid at once, and by inference 
the aid of laymen is not permissible, and it certainly is not 
solicited. There are many instances where volunteer prone- 
pressure workers have been stopped upon the arrival of a 





2 This was a real occurrence, and is fully authenticated. 
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policeman or physician,—possibly because the very simplicity 
of the method made it appear valueless. No matter what the 
underlying reason, our civic authorities know altogether too 
little about the value and benefits of prone-pressure resusci- 
tation. 

This is not written in a spirit of adverse criticism, but rather 
in the hope that it may arouse interest to the point of bringing 
constructive action. It is a matter about which there can be 
little argument, because there are too many authentic cases of 
men being alive and at work today, who would surely be num- 
bered among the dead, save for the fact that somebody was able 
to render prone-pressure aid at the critical time. The fact that 
firemen and policemen are usually among the first to be present, 
or to be notified of a case requiring assistance, emphasizes the 
need of instruction in prone-pressure resuscitation as part of 
their regular training. 

The following essentials relating to the method of perform- 
ing artificial respiration should be borne in mind. First and 
foremost, it is absolutely imperative for the work of resusci- 
tation to begin immediately after a person has been freed from 
an electric conductor, taken out of the water, or removed from 
any other place where he has been overcome. Send somebody 
else for a physician at once, but do not wait for him to arrive. 
Rip or cut away any tight clothing (such as a collar, belt or 
corset) about the neck, chest or waist, as quickly as possible, 
but remember that every moment of delay is dangerous. Then 
lay the victim face downward, with the right arm fully ex- 
tended forward, parallel with the body, and the left arm bent 
at the elbow to form a pillow on which the head should be placed 
with the face to one side. Quickly remove any object (such 
as tobacco, gum, candy, or false teeth) that may be in the 
patient’s mouth, and draw his or her tongue forward, so that 
it will not obstruct the free passage of air. 

The rescuer should row kneel astride the victim below the 
waist, facing the head, and place the palms of his hands on 
the victim’s sides and small of the back, just above the hips 
and touching the lower ribs. (The position and action are 
well shown in the accompanying engravings.) With arms held 
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straight, the rescuer should then swing slowly forward, so that 
his weight will be brought to bear gradually and fully (but 
never with violence) upon the patient, and should then swing 
back to the starting position. The entire cycle of operations 
should be completed in four or five seconds. This corresponds 
to twelve to fifteen cycles per minute, which is about the natural 
rate of breathing. Do not expect immediate results from this 
treatment, but keep up the work without interruption for at 
least three hours, unless natural respiration starts before that 
time. 





Fig. 1. Performing artificial respiration. First position, no pressure 
being applied. 


During all this time, see that the patient has plenty of fresh 
air, and that he is kept warm. If he has been overcome by 
drowning, his clothing will be wet and his body will be seriously 
chilled. Blankets and hot-water bottles are therefore needed 
in such a case, but the man who is trying to restore breathing 
must not undertake to provide these things. He must attend 
faithfully and continually to the treatment as described above, 
and let somebody else look after the blankets and the hot water. 
If the rescuer is alone, he must confine his attention to the 
respiratory movements, because these are of primary impor- 
tance, and everything else is secondary. The treatment for the 
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restoration of breathing must begin immediately and be carried 
along continuously, whether a physician has been sent for or 
not, and whether the patient can be kept warm or not. Doctors 
and hot-water bottles are of no use to a man who has been 
allowed to die in consequence of delay in beginning the respi- 
ratory movements, or through suspension of these movements 
when they have once been started. 

The position shown in the engravings for the man who is 
trying to restore the breathing has been determined, by exten- 
sive experience, to be the best that can be suggested. If two 





Fig. 2. Performing artificial respiration. Second position, applying 
pressure. 


or more men are available, who are equally skilled in this work, 
it is advisable to have them relieve one another at reasonable 
intervals; but every man who undertakes to give treatment of 
this kind should be prepared to find himself alone with the 
victim at the time of the emergency, and be ready to do all 
the labor of the resuscitation work without assistance. This 
means that he should give careful attention to the position that 
experience has shown to be least productive of fatigue, because 
three hours of continuous, conscientious and effective effort of 
this kind, will try him severely. 
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In this connection we want to call attention particularly to 
two points. First, the ideal action consists in rocking backward 
and forward, by flexing the knees, hips and shoulders, while 
keeping the arms straight. This throws the operator’s weight 
alternately on and off the patient, without producing as much 
fatigue as is necessarily caused by flexing the arm muscles or 
by raising or lowering the body by means of the leg muscles. 
Second, it is advisable to hold the thumbs nearly parallel to 
the fingers instead of allowing them to project outward at right 
angles to the fingers, or nearly so. This may appear to be a 
small detail, hardly worth mentioning; but in a long session 
it will be found well worthy of attention, because cramps are 
likely to develop in the thumb muscles after a time, unless the 
advice here given is heeded. In a treatment lasting for an 
hour or two, the operator will naturally be forced to change 
his position and his motions somewhat, to relieve his own 
fatigue; but he should know, at the outset, what position and 
what motions are least productive of fatigue. 

When natural breathing has been restored, the patient should 
be placed on a stretcher and taken to his home or to a hospital, 
where he should be kept in a warm bed for some time. Mean- 
while, he should be carefully watched, and if the natural beath- 
ing stops, artificial respiration must be used again. Do not 
put any liquid into the patient’s mouth until consciousness is 
completely restored. 





No Magic Gold Finder 


There is no instrument that you can use to discover gold 
supposed to have been buried in an iron pot or steel safety 
box, writes the Director of the United States Geological Sur- 
vey to a correspondent. Iron ore beds extending over large 
areas have been prospected for with success by means of the 
so-called “dip needle,” but this instrument would not indicate 
the presence of a single pot or vessel in a particular spot. 
Neither is there any instrument that would indicate the pres- 
ence of gold or silver or their ores. Iron attracts the “needle,” 
but gold and silver, however attractive to man, are not mag- 
netic. 
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The Transmission of Chinese, 





Shorthand, and 


Photographs by Radio. 


sy L. C. Porrer. 


Dvrine the past two or three years, Mr. C. Francis Jenkins, 


of Washington, D. C., has been develo 
transmission of photographs by radio. 
This work has reached the point where 
very good still pictures are being suc- 
cessfully transmitted, and fair motion 
pictures have been also sent by the same 
means. Special Mazda lamps are essen- 
tial to Mr. Jenkins’ equipment. In de- 
scribing this work, Mr. Jenkins writes 
as follows: 

“T am enclosing some specimens of 
(1) a typed message; (2) a shorthand 
message; and (3) an example of a ra 


ping apparatus for the 
THIS MESSAGE 
WAS SENT 
BYR AD IO 4 





AO SBNRINS- 


he 











lioed message from one 


Chinaman to another, the first time in history, for, as you 


eon 
CoS 


changed back into English, 












probably know, when the China- 
man or Jap uses the radio or the 
wire telegraph, he must have an 
English-speaking translator who 
will change into English the ideas 
represented by the Chinese char- 
acters, then reduce this English to 
dot-and-dash eode, and then at the 
receiving end this code must be 
and then translated into the ideo- 


graphs of the Chinese or Japanese. My process enables the 


Chinese or the Japanese to send 
ideograph messages to his country- | 


men without inviting in the for- °| attr’ 
eigner to translate it out of and 2 
back into the characters of his ’ 


own country.” 


The possibilities of this work 
almost stagger the imagination. 
The time is not far distant when 
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we shall see in our own living-rooms motion pictures of current 
events as they are taking place. It is not only possible, but 
probable that we shall show in our schools and colleges great 
educational motion pictures broad- 





casted by radio, Instead of the coun- 
try student struggling along under in- 
competent teachers, he, as well as his 
more fortunate fellow in the great 
city, will have the inspiration gained 
from listening to lectures given in 
person by the greatest authorities in 
the world. 











It is misunderstanding that causes pit | 
most of the difficulty between individ- 
. 2 Photograph transmitted by 
uals and between nations. Communi- Radio. 


cation, more than anything else, assists in doing away with 
such misunderstanding. When we are broadcasting pictures, 
as well as the human voice, and sending them simultaneously, 
a tremendous advance will be made towards the realization of 
universal peace on earth and good will toward men. 


—Edison Sales Builder. 
The New Books 


Ruch-Popenoe General Science Test—Giles M. Ruch and H. F. Pop- 
enoe—World Book Company. 

This is an accomplishment test in general science for use in the 
seventh, eighth or ninth grade. There are two forms, A and B, of 
equal difficulty. Each form has two parts. Part one lists fifty in- 
complete sentences. Pupils are to select from a list of seven words 
given, the proper one to complete the sentence. Part two has twenty 
diagrams. Two or three incomplete sentences refer to the diagram. 
Pupils fill in the blank spaces. A seven-page manual of directions, 
keys for forms A and B, class record blank and blank form for per- 
centile graph may be secured with the test papers. Sample test 
questions will be found in General Science Quarterly, Vol. 7, pp. 191- 
193, March, 1923. 





Everyday Mysteries—Charles G. Abbott—198 pages—15 plates—$2.00. 
The Macmillan Company. 

This is one of the series of books, “The Young People’s Shelf of 
Science,” edited by Edwin C. Slosson. The sub-title, “Secrets of 
Science in the Home,” indicates that we are to learn of the mysteries 
of home science. A better idea of the contents of the book is given 
by a few of the chapter titles: the plumber’s surprise, something 
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about soap, fixing the clock, door bells, the home-made bicycle, blue- 
berries, pots and pans, saving half the coal pile, rags and velvet 
gowns, bread and cheese. The science secrets of these everyday 
things are told in a most fascinating manner. The book is an excel- 
lent one for supplementary reading in general science classes. 


Pierre Curie—Marie Curie—244 pages—8 plates—$2.25—The Mac- 
millan Company. 

The glimpse into the life and work of Pierre and Marie Curie 
afforded by this book will be welcomed by science teachers every- 
where. There is an introduction by Mrs. W. B. Meloney, who was 
instrumental in bringing Madame Curie to America and in persuading 
her to write this book. Madame Curie writes at length of the life 
of her husband and gives one chapter to her own autobiography, and 
« final chapter to her trip to America. 


General Science Syllabus—J. C. Leovenguth—63 pages—World Book 
Company. 

As the title suggests, this is not a text but an outline for any 
teacher to follow. The outline follows, in the main, the order of 
topics in Fall’s Science for Beginners, but page references are given 
to nine general science texts. If a sufficient number of the different 
texts can be provided, so that pupils can have access to them, and 
they will work up a topic by using several sources, this ought to 
furnish a means to some very good teaching. 


Laboratory Chemistry for Girls—Agnes F, Jaques—244 pages—D. C. 
Heath & Company. 

This book is more than a laboratory manual. It outlines a full 
course in chemistry. It contains some text material, but gives refer- 
ences to many different books for the main treatment of subject 
matter. In addition to the experiments found in the general course, 
there is much valuable material and many experiments on foods and 
physiological chemistry. 

Laboratory Experiments in Chemistry—N. Nenry Black—172 pages 
—100 illustrations—The Macmillan Company. 


This is a loose-leaf manual to accompany Black and Conant’s 
“Practical Chemistry.” It contains directions for performing eighty 
experiments, including those required for entrance to college. The 
directions are printed on left-hand pages, leaving the right-hand 
pages blank for pupils’ notes. It has small pages, about the size of 
the textbook pages. It is needless to say this is prepared with the 
usual care which is characteristic of this author and teacher. 


Makers of Science—Ivor B. Hart—320 pages—120 illustrations— 
$2.75—Oxford University Press, American Branch, New York. 

This is a most valuable book for the science and the mathematics 
teacher, also for pupil reference. It gives a clear account in simple 
language of the progress of physical science and mathematics, cen- 
tury by century, showing that truth has repeatedly replaced fallacy. 
The chapters are: Aristotle; The School of Alexandria; Roger Bacon; 
Copernicus ; John Kepler; Gilbert, the Father of Magnetic Philosophy ; 
Galileo, the Founder of Experimental Science; Descarte and Co- 
ordinate Geometry; Sir Isaac Newton; Robert Boyle; Ampere; Sir 
Humphrey Davy; Ohm; Michael Faraday; Lord Kelvin; Science of 
Today and Tomorrow. In this last chapter you will find a brief but 
excellent explanation of the new Einstein theories. 














To Keep Your Students 
And Yourself Abreast 
Of The Progress Of 
Science, You Need 


THE SCIENCE NEWS- LETTER 


A weekly mimeograph report by 
the institution for the popularization of science : 


SCIENCE SERVICE 


1115 CONNECTICUT AVENUE 
WASHINGTON, D. C. 


Ask for free sample copy and special rates to schools 








AERONAUTICS 


Recent progress in airplane devices. Ill. William Mitchell. Rev. 
of Rev., 67 :635-638. June, 1923. 

A day-and-night air mail service. Rev. of Rev. 68:100-101. July, 
1923. 

Blazing a trail with the night air mail across the nation. Il. 
Pop. Mech. 40:655. Nov. 1923. 

With the men who fly. Ill. Alexander Klemin. Sci. Amer. 129: 
266. Oct., 1923. 

The progress of the air mail. Harry S. New. Coml. Amer. 20: 
3:15. Sept., 1923. 

The new giant airship ZR-1. Com’l. Amer. 20:5:23. Dec., 1923. 

Non-stop fly across the continent. Sci. and Inv. 11:336, Aug., 
1923. 


AGRICULTURE 


Rescuing the South from the cattle-fever tick. Ill. Charles W. 

Holman. Rev. of Rev. 68:289-295. Sept., 1923. 

The negro exodus and southern agriculutre. Ill. P. O. Davis. 
Rev. of Rev. 68:401-407. Oct., 1923. 

The recovery of agriculture. David Friday. Rev. of Rev. 68: 
181-185. Aug., 1923. 

Doing something for the farmer. Ill. J. D. Luckett. Rev. of 
Rev. 68:187-190. Aug., 1923. 


ANIMALS 


Bringing the African jungle home. Ill. Henry W. Lanier. Rev. 
of Rev. 67:512-516. May, 1923. 
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AUTOMOBILES 
The automobile industry. Ili. W. J. Showalter. Nat. Geog. Mag. 
44 :337-414. Oct., 1923. 
Motor poisons in city streets. Ill. Lit. Dig. 78:11:25. Sept. 
15, 1923. 
Sixteen-to-one automobile testing. Ill. S. R. Winters. Sci. 
Amer. 129:162. Sept., 1923. 
What happens when the tire hits the road. Sci. Amer. 129:172. 
Sept., 1923. 
Three wheels versus four. Ill. R. M. Sanders. Sci. Am. 129: 
381. Dec., 1923. 
A wheelless motor car. Ill. Alfred Gradenwitz. Sci. Am. 129: 
, 386. Dec., 1923. 
Your brakes and your safety. Ill. F. A. Platte. Pop. Sci. Mon. 
103 :2:51. Sept., 1923. 
ANESTHETIC 
A new anesthetic. Lit. Dig. 70:1. Oct. 6, 1923. 


ASBESTOS 
The story of asbestos. Ill. F.C. Weeber. Coml, Amer. 20:4:29. 
Oct., 1923. 
Birps 
Marsh wanderers. Ill. William L. and Irene Finley. Nature Mag. 
2:201. Oct., 1923. 
The war against American eagles. Ill. William L. and Irene 
Finley. Nature Mag. 2:261-270. Nov., 1923. 
Hunting birds with a camera. Ill. William L. Finley. Nat. 


t Geog. Mag. 44:161-202. Aug., 1923. 
Wild birds studied by tags. Ill M. McFadden. Pop. Sci. Mo. 
103 :3:43. Sept., 1923. 
Matching wits with old Jim Crow. Ill. H. T. Middleton. Nature 
Mag. 2:352-6. Dec., 1923. 
BUTTERFLY 
How a butterfly is born. Ill. L. W. Brownell. Nature Mag. 
2:93. Aug., 1923. 
COAL 
Coal resources of Asiatic Russia. P. P. Goudkoff. Geog. Rev. 
13 :283-293. April, 1923. 
CorRsICA 
‘ The coasts of Corsica. Ill. M. O. Williams. Nat. Geog. Mag. 
44 :221-312. Sept., 1923. 
DEw 
Rare pictures of dew, frost and snow. Ill. Clara C. Votey. Na- 
‘. ture Mag. 2:227. Oct., 1923. 


EARTHQUAKE 
Earthquake predictions. Ill. Lit. Dig. 79:2:24. Oct. 13, 1923. 
The abyss which breeds earthquakes. Ill. Lit. Dig. 79:2. Oct. 
6, 1923. 
ELECTRICITY 
Make-believe lightning. Tll. F. W. Peek, jr. Sci. Amer. 129: 
254. Oct., 1923. 
Single unit million-volt transformer. Ill. D. J. Miner. Prac. 
Elec. 2:488. Sept., 1923. 




















Accepted Standard Far and Wide 


Practical Chemistry 


coo BY cco 
N. Henry Brack and J. B. Conant 


HE new standard for textbooks in chemistry created by 

PRACTICAL CHEMISTRY at the time of its publi- 
cation has now become the accepted standard for schools far 
and wide. This text, therefore, has not only performed notable 
service in assisting in improving the quality of instruction, but 
has also made it possible for this improvement to become 
widespread. 


A FEW OUTSTANDING FEATURES 
ARE: 


The gradual and easy approach to the subject. 
Its intimate association with everyday applications. 


The unusual emphasis upon the chemistry of agricul- 
ture. 


The superior treatment of the chemistry of iron and 
steel. 


The unique merit of the illustrations. 


Numerous striking lecture table experiments are de- 
scribed and illustrated. 


Its adequate and simple treatment of the subject of 
organic chemistry. 


Its modern treatment of theoretical material. 


THE MACMILLAN COMPANY 


New York Chicago Atlanta 
Boston San Francisco Dallas 
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Electrolytic rectifiers. Prac. Elec. 2:501. Sept., 1923. 
Sending pictures by wire. Ill. Noel Deisch. Prac. Elec. 2.499. 
Sept., 1923. also Aug., 1923. 

Storage battery for demonstrations. Ill. F. G. LeMerle. Prac. 
Elec. 2:542. Oct., 1923. 

Small transformers. Ill, C. J. Fitch. Prac. Elec. 2:543. Oct., 
1923. 

Transformers for 1,000,000 volts. Ill H. Becher. Prac. Elec. 
2:549. Oct., 1923. 

2,000,000 volt lighting. Com’l. Amer. 20:3:39. Sept., 1923. 

High voltage transmission. F. W. Peek, Jr.,Prac. Elec. 3:61. 
Dec., 1923. 

Man steals Jove’s thunder. Ill. R. J. Brown. Pop. Sci. Mo. 
103 :2:21. Aug., 1923. 

Electrons, electric waves, and wireless telephony. J. A. Flem- 
ming. Radio News. 5:264, 394 and 526. Sept., Oct. and Nov., 
1923. 

ENERGY 

Our reserves of energy. Leo G. Hall. Sci. Amer. 129:182. Sept., 

1923. 
EVOLUTION 

The proofs of evolution. Ill. E. E, Free. Pop. Sci. Mo. 103: 

2:26. Sept., 1923. 


EYES 
Eye strain of school children. The Nation’s Health. 5:711. Oct., 
1923. 
Science rivals nature in making eyes. Ill. A. N. Mirzaoff. Pop. 
Mech. 40:416-418, Sept., 1923. 
FisH 


The common codfish. Ill. Frank M. Johnson. Nat. Mag. 2:175. 
Sept., 1923. 

Our heritage of the fresh waters. Ill. Charles H. Townsend. 
Nat. Geog. Mag. 44:109-160. Aug., 1923, 

The life of the salmon. Ill. William L. Finley. Nat. Mag. 
2:342-8. Dec., 1923. 


FLOWERS 
Columbine. Ill. Albert A. Hansen. Nature Mag. 2:96. Aug., 
1923. 
Asters. Ill. Albert A. Hansen. Nature Mag. 2:167. Sept., 1923. 
Foops 
Foods that poison some people. Lit. Dig. 79:1:29. Oct. 6, 1923. 
The value of cheese in the diet. S. K. Robinson. Am, Food Jour. 
18:117. Mar., 1923. 
The value of calcium in the diet. Helen S. Mitchell. Am. Food 
Jour. 18:463. Oct., 1923. 
Food values and vitamins from the manufacturer’s standpoint. 
A. D. Holmes. Am. Food Jour. 18:321. July, 1923. 


FUEL 
Fuel of the future. Tl. Ismar Ginsberg. Sci. Am. 129:384. 
Dec., 1923. 


GAME 
The deadly game-killing automobile. Ill. William T. Hornday. 
Nature Mag. 2:133. Sept., 1923. 


























While Our Present Stock Lasts 
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No. 512 


Made entirely of fume resisting alloy 
Agate knife edges 
Agate bearings 
Beam graduated and notched to facilitate use of rider 
Provided with beam support and leveling screws 
Capacity, 100 grams 
Sensibility, 2 mg. 


$25.00 
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GARDEN 
Pottery that plays a part in garden and logia. Ill Amy R. 
Colton and Arthur W. Colton. Gar. Mag. 37:317-321. July, 
| 1923. 
The National Garden Association. Gar. Mag. 37:322. July, 1923. 
Gardens and sculpture charm together. [Ill Estelle H. Ries. 
Gar. Mag. 37:365-8. <Aug., 1923. 
; The use of rocks in the garden. Ill. Allison M. Woodman. Gar. 
- Mag. 38:21-25. Sept., 1923. 
Gardening in jungle fashion. Ill. Roy H. Danforth. Gar. Mag. 
38 :201-4. Dec., 1923. 
Poisonous plants of the garden. Ill. E. Bade. Sci. Am, 129 :246. 
Oct., 1923. 


GERMS 
Uncle Sam’s fight on germs. Ill. E. K. Foltz. Hygeia. 1:419- 
422; 1:490-495 and 1:579-582. Oct., Nov., and Dec., 1923. 


Hay FEVER 
Fighting the hay fever sneeze. Ill. W. M. Patterson. Pop. Sci. 
Mo. 103:2:61. Aug., 1923. 


HEALTH 

Health. of school children—the new way. Ill. Jesse F. Williams. 
Hygeia 1:339-346. Sept., 1923. 

Sunning and airing for health. Ill. Anna Edinger. Hygeia 
1:347-9. Sept., 1923. 

Your opportunity for health. W. S. Rankin. Hygeia 1:360-2. 

_ Sept., 1923. 

The relation of air to health. Robert F. Jones. Hygeia 1:369- 
372. Sept., 1923. 

The future of preventative medicine. Hygeia 1:438-443. Oct., 
1923. 

The anti-scorbutic vitamin. G. M. Findlay. Nat. Health, 5:589- 

610. Sept., 1923. 

The training of health workers. C. C. Duryee. Nat. Health, 
5:680. Oct., 1923. 


The fat soluble vitamin in relation to health. H. C. Sherman. 
Nat. Health, 5:682. Oct., 1923. 

Health and good citizenship. Ill. W. B. Ashley. Am. Food Jo. 
18:427. Sept., 1923. 

Vitamin B as a factor in nutrition. George R. Cowgill. Nat. 

ad (a Health 5:509. Aug., 1923. 

Health administration in Virginia public schools. Mary B. Bry- 

don. Nat. Health, 5:520. Aug., 1923. 


HORSE 
2 ds The story of the horse. Ill. (color) W. H. Carter. Nat. Geog. 
T Mag. 44:455-566. Nov., 1923. 


HousINnG 
The plague of the tenement. Ill. James L. McCartney. HUygeia 
1:512-518. Nov., 1923. 


HYGIENE 

Gas poisoning and methods of resuscitation. Howard W. Hag- 
gard. Hygeia 1:482-489. Nov., 1923. 

Fooling the fat. Arthur J. Cramp. Hygeia 1:559. Dec., 1923. 


























Eleven Times the Side Beam 





The most radical departure in trip scale construction in a decade. This New 
Milvay Double-Beam Trip Scale is receiving highest praise everywhere. 
Why? 

Most masses weighed on trip scales are below 110 grams. The Double- 
Beam mates it possible to weigh all such masses without resorting to loose 
weights. 

The weights which most frequently get lost are the small ones. With the 
Milvay Double-Beam Trip Scale you suffer no delays or inconvenience 
when your sets are shy small weights. 

The ordinary trip scale serves but one purpose. The New Milvay Double- 
Beam Trip Scale many. It will do all that any ordinary trip scale will do. 
Besides it will do all that a dispensing and solution scale does—and you have 
no small loose weights to bother with. It will also do the work of a Milk 
Scale—the side beam capacity being more than sufficient to take care of tare 
weights of bottles and the weights of test samples. Total capacity 5000 grams. 
Sensibility 45 gram. 

Die-cast beam, machined parts agate bearings and metal parts either free from 
or protected against corrosion make the New Milvay Double-Beam Trip 
Scale accurate, rugged and durable. 

Specify Milvay Double-Beam Trip Scales—the new all-purpose scale— 
on your orders and requisitions and insist on getting the genuine with the Mil- 
vay registered trade mark. 


Catalog Number 170B Price $12.00 
Chicago Apparatus Company 


Milvay Scientific Instruments 
701 West Washington Blvd., Chicago, IIl. 


Milvay Scientific Instruments Are 
Laboratory Tested and Inspected 


| Before Shipment 
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ILLUMINATION 
The year’s progress in illumination, 1922-1923. Trans. Ill. Eng. 
Soc. 18 :585-678. Sept., 1923. 
The influence of paint on illumination. R. L. Hallett. Trans. 
Ill. Eng. Soc. 18 :338-346. Apr., 1923. 
JAPAN 
The empire of the rising sun. Ill. William E. Griffis. Nat. 
Geog. Mag. 44:415-452. Oct., 1923. 


INSECTS 
Beneficial insects. Ill A. B, Champlain. Nature Mag. 2:154. 
Sept., 1923. 
Friend spider. Ill. William N. Savin. Nature Mag. 2 :281-288. 
Nov., 1923. 
INSTINCT 
Instinct and intelligence in nature. Ill. Laurence H. Snyder. 
Nature Mag. 2:102. Aug., 1923. 


IRON 
Making wrought iron a new way. Ill. Albert Sauveur. Sci. 
Amer. 129:186. Sept., 1923. 


MICRO-ORGANISMS 
Nature’s little giants. Ill. C. T. Gregory. Nature Mag. 2:291- 
295. Nov., 1923. 


MOTION PICTURES 
Truth about motion pictures. Ill. C. L. Gartner. Com’l. Amer. 
20:6:12. Dec., 1923. 


New YorK HARBor 
Flood and ebb in New York Harbor. Ill. H. A. Marmer. Geog. 
Rev. 13 :413-444. July, 1923. 


NosTRUMS 
Money in mind. Ill. Arthur J. Cramp. Hygeia 1:504-8. Nov., 
1923. 


PARKS 
Hawaii National Park. Ill. William I. Cole. Rev. of Rev. 68 :411- 
416. Oct., 1923. 


PANAMA 
A biological reconnaissance in southeastern Panama. T. Bar- 
bour and W. S. Brooks. Geog. Rev. 13:211-222. Apr., 1923. 


PASTEUR 
He saved a million lives. Ill. R. E. Martin. Pop. Sci. Mo. 103:3: 
57. Oct., 1923. 


PETROLEUM 
The story of oil. Ill. Sci. Am. 129:256. Oct., 1923. 
The world’s petroleum. Ill. J. J. MacFarlane. Com’l Am., 
20:5:13. Nov., 1923. 
The forward march of oil. J. J. MacFarlane. Com’l Am., 20:6:21. 
Dec., 1923. 


PHOTOGRAPHY 
In the flashes flare—photographing wild life. Ill. Howard T. 
Middleton. Nature Mag. 2:215. Oct., 1923. 








Dependable Science Texts 
Recently Published 


Hunter. New Essentials of Biology. $1.68 
Somewhat shortened and simpl fied and brought thor- 
oughly up to date. In line with the latest findings in 
physiological, botanical, and zo@dlogical science, yet 
written in a simple and interesting style. 


Hunter. Laboratory Problems in Civic Biology. $1.20 


Two hundred and forty-nine experiments that may be 
performed in the laboratory with ordinary equipment ; 
many of them may also be worked out at home or on 
field trips. Equally suitable for use with Hunter's Civic 
Biology or Hunter’s New Essentials of Biology. 


Hunter and Whitman. Civic Science in Home 
and Community. 51.60 


A broad utilitarian one-year course containing a 
judicious selection of topics from the author’s two sepa- 
rate volumes. Shows the practical application of scien- 
tific principles in everyday living and teaches young 
people how to think straight. Will help to raise the 
standards of the home and throw light upon the problems 
of the community In one volume. 


Moore and Halligan. Plant Production. 51.44 
Covers the whole field of plant production—both 
agronomy and horticulture. Provides the kind of voca- 
tional work required by the Smith-Hughes law. Close 
correlation between the classroom instruction and life 
on the farm. 


Tormey and Lawry. Animal Husbandry. 51.40 
Teaches the fundamental laws of science underlying 
breeding, feeding, and care of farm stock and poultry. 
Emphasis on practical knowledge. Home projects give 
opportunity to put what is learned into active use, and to 
comply with the Smith-Hughes act. 


Vivian. Everyday Chemistry. $1.64 
A course applied to everyday life, with special empha- 
sis on household economics, soil fertility, and the rela- 
tion of chemistry to plant and animal production. Wide 
range of topics. Laboratory work calling for inexpen- 
sive equipment. 
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PsYCHIC INVESTIGATION 
Psychie adventures at home. J. Maleolm Bird. Sci. Am. 129:164. 
Sept., 1923. 
Psychic adventures on the continent. J. Malcolm Bird. Sci. Am. 
129 :238. Oct., 1923. 
Another mediumistic failure. J. Malcolm Bird. Sci, Am., 129 :390. 
Dec., 1923. 
RapDio 
Radio without interferance. Ill. D. H. George. Sci. Am., 129 :% 
Oct., 1923. 
Carrier current telephony. Com’l Am. 20:4:43. Oct., 1923. 
Night is the time for radio. Lit. Dig. 78:9:27. Sept., 1, 1923. 
Detection. Ill. Louis Frank. Rad. News, 5:263. Sept., 1923. 
Vacuum tubes for amateurs. Ill. Juse Marsten. Rad. News, 
5:554. Nov., 1923. 
The scientific applications of radiotelegraphy. G. Ferrié. Jo. 
Franklin Inst., 196:763-770. Dee., 1923. 
SANITATION 
The sanitary district of Chicago. Langdon Pearse. Nat. Health, 
5 :686. 
Sanitary problems of growing villages. Ill. George C. Whipple. 
Am, City 29:400. Oct., 1923. 
SEWAGE DISPOSAL 
Complexity of sewage disposal problem of Chicago. Ill. H. P. 
Eddy. Nat. Health, 5:597-9. Sept., 1923. 
SQUIRRELS 
How our squirrels pass the winter. Ill. L. W. Brownell. Nature 
Mag. 2:289-290. Nov., 1923. 
SNAKES 
King cobra at dinner. Ill. W. K. Sheak. Nature Mag. 2:105. 
Aug., 1923. 


2 
or 
or 


TREES 
The pin oak. Ill. L. W. Brownell. Nature Mag. 2:112. Aug., 
1923. 
The red oak. Ill. L. W. Brownell. Nature Mag. 2:164. Sept., 
1923. ° 
The black oak. Ill. L. W. Brownell. Nature Mag. 2:238. Oct., 
1923. 


The shag bark hickory. Ill. L. W. Brownell. Nature Mag., 
2:296. Oct., 1923. 
Trees for city planning. Am, City. 29:388-393. Oct., 1923. 
Christmas trees. Ill. F. W. Besley. Nature Mag. 2:329. Dec., 
1923. 
TYPEWRITER 
Romance of the typewriter. Pop. Mech. 40:327. Sept., 1923. 
The story of the typewriter. Com’l Amer. 20:5:39. Dec., 1923. 
VENTILATION 
Ventilation for two-story buildings. Nat. Health 5:623-4. Sept., 
1923. 
WatTcH 
The proper care to give a watch. G. W. Chatterton. Com’l Amer. 
20:4:49. Oct., 1923. 
WELDING 
Electrical welder vs. riveter. Ill. Sci. Am., 129:236. Oct., 1923. 











Your Own Course 
in General Science 


The teacher who wishes to follow wholly, or in part, his own general 
science course or supplement the textbook by references to other books 
will find General Science Syllabus, by J. C. Loevenguth, of definite val- 
ue. It offers material for classes of every description so that a selection 
of subject matter can be made to suit the particular needs of any junior 


high school or high school. 


The Syllabus covers all subjects required for a complete course by 
giving exact page references to textbooks in which the topice are treated. 
In all, thirteen books are referred to including nine most commonly used 
general science textbooks. The whole subject matter of general science is 
outlined so that teacher and student have a practical guide. Price 80c. 


World Book Company 


Yonkers-on-Hudson, New York 2126 Prairie Avenue, Chicago 




















Sargent’s Handbooks We Place You 
AMERICAN PRIVATE scHooLs | | In the Better Positions 


Oh Be, eee ae Our Reputation is National 
So, Oe cae Boments Our Service Unexcelled 


A Compendium for Educators 


Educational Literat “4 ms 
Anpual Review of, rr = Positions Kindergarten to 


NEW ENGLAND University Presidents 
3d Edition, carefully revised through- 
out, 8 vo 928 pages, 4 maps in 


colors, 25 other mapsand The Rocky Mountain 


plans. 52 illustrations. 
Full leather, $5.00. 
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silts cloth, $2.00. Teachers’ Agency 
All the Principal Motor Routes 7 k 
are clearly shown. Every town and Wa. Rurrer, Ph. D., Manager 
city in New Eugland of importance 410 U.S. NAT’L. BANK BLDG. 
is described. The past history and Denver, Colorado 
present-day activities are given in ’ ‘ 
detail. Branch Offices: 
It is the Only Book that Treats New Portland, Oregon, N. W. Bank Bldg. 
England as a Whole Minneapolis, Minn., 


Lumber Exchange 
PORTER SARGENT Los Angeles, Calif. 
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